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Tomato Diseases and Insect Pests: 
Identification and Control 
By M. B. LINN and J . M . WRIGHTl 
T OMATOES now rank as one of the most important truck and garden crops in Illinois. Although they are grown 
largely for market and canning, sizable plantings can be found 
in practically every home garden. 
Like most crops, the tomato is subject to a number of diseases 
and is attacked by several insects. While not all cause serious 
losses, there are a number that require definite attention if the 
crop is to be grown with profit. The information given in this 
circular is designed for home gardeners', commercial tomato grow­
ers, cannery fieldmen , and all others interested in growIng 
tomatoes. 
GENERAL CONTROL MEASURES 
In addition to specific control measures for specific troubles, 
there are several general practices that all tomato growers should 
follow to keep losses from diseases and insects at a minimum: 
Select disease-free seed. Saving the seed from only healthy 
plants and fruit will eliminate many crop losses and much soil 
contamination that would otherwise occur. Certified seed is of 
considerable value, for it comes from fields certified by state 
inspection agencies as being free from bacterial canker and cer­
tain other seed-borne diseases. 
Treat seed. Regardless of the origin of the seed it should be 
given an eradicant treatment to insure freedom from disease 
organisms. Unless the eradican t is one of the very few that serve 
also as protect ants, the seed should be given a protective treat­
ment as well. This will reduce losses from seed decay and 
damping-off in the seedbed. 
Plant on clean soil. Many serious fi~ld troubles start from 
infested soil in the seedbed. Disease-free soil that has not grown 
1 M. B. LINN, Associate Professor of Plant Pathology, and J . M . WRIGHT, 
Assistant Entomologist, Illinois Natural History Survey. 
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t o m a t o e s ,  p o t a t o e s ,  e g g p l a n t s ,  o k r a ,  o r  p e p p e r s  s h o u l d  p r e f e r a b l y  
b e  u s e d .  I f  t h i s  i s  n o t  p o s s i b l e ,  t h e  s o i l  s h o u l d  b e  s t e r i l i z e d .  
S e e  t h a t  s e e d b e d s  a r e  w e l l  v e n t i l a t e d .  G o o d  v e n t i l a t i o n  o f  
s e e d b e d s ,  a l o n g  w i t h  p r o p e r  s p a c i n g  a n d  w a t e r i n g  o f  s e e d l i n g s ,  
w i l l  h e l p  t o  p r e v e n t  s e e d l i n g  d i s e a s e s .  
U s e  o n l y  h e a l t h y  t r a n s p l a n t s .  D i s e a s e s  a n d  i n s e c t s  a r e  o f t e n  
i n t r o d u c e d  i n t o  g a r d e n s  a n d  f i e l d s  o n  t r a n s p l a n t s .  I f  y o u  h a v e  t o  
b u y  p l a n t s ,  i n s i s t  t h a t  t h e y  b e  f r e e  f r o m  t h e s e  p e s t s .  D o  n o t  
s e l e c t  p l a n t s  w i t h  s p o t s  o n  t h e  l e a v e s ,  b r o w n  l e s i o n s  o n  t h e  s t e m s ,  
o r  k n o t s  o n  t h e  r o o t s  i f  h e a l t h y - a p p e a r i n g  p l a n t s  a r e  a v a i l a b l e .  
V e n t i l a t e  s o u t h e r n - g r o w n  p l a n t s  a s  s o o n  a s  r e c e i v e d .  I f  y o u  
u s e  s o u t h e r n - g r o w n  p l a n t s ,  t a k e  a  f e w  b u n d l e s  f r o m  e a c h  h a m p e r  
o r  b a s k e t  o n  a r r i v a l .  T h i s  w i l l  l e t  t h e  a i r  c i r c u l a t e  m o r e  f r e e l y  
a r o u n d  a l l  t h e  p l a n t s  a n d  w i l l  h e l p  t o  p r e v e n t  d i s e a s e s .  V e n t i l a ­
t i o n  i s  e s p e c i a l l y  i m p o r t a n t  w h e n  h i g h  t e m p e r a t u r e s  o r  r a i n s  
d e l a y  s e t t i n g  t h e  p l a n t s  i n  t h e  f i e l d .  ( I f  y o u  d i p  t h e  r o o t s  i n  
w a t e r ,  b e  c a r e f u l  t o  s e e  t h a t  t h e  s t e m s  a n d  l e a v e s  a r e  k e p t  d r y . )  
P a y  c l o s e  a t t e n t i o n  t o  s a n i t a t i o n .  I t  i s  m u c h  e a s i e r ,  m o r e  
e f f e c t i v e ,  a n d  l e s s  c o s t l y  t o  p r e v e n t  h e a v y  l o s s e s  f r o m  p l a n t  p e s t s  
t h a n  i t  i s  t o  c o n t r o l  t h e m  o n c e  t h e y  h a v e  b e c o m e  e s t a b l i s h e d .  I f  
y o u  h a v e  a  s m a l l  g a r d e n  w h e r e  a  l o n g  r o t a t i o n  i s  n o t  p r a c t i c a l ,  
p u l l  u p  a n d  d e s t r o y  a l l  p l a n t s  t h a t  d i e  d u r i n g  t h e  g r o w i n g  s e a s o n .  
D o  n o t  p l a c e  t h e s e  p l a n t s  o n  t h e  c o m p o s t  p i l e ,  o r  t h e  d i s e a s e  o r  
i n s e c t s  t h a t  k i l l e d  t h e m  m a y  b e  r e t u r n e d  t o  t h e  g a r d e n  s o i l .  I f  
y o u  h a v e  a  l a r g e  g a r d e n  o r  a  c o m m e r c i a l  f i e l d ,  i t  i s  a d v i s a b l e  t o  
p l o w  u n d e r  d e e p l y  a l l  p l a n t  r e f u s e .  A l s o ,  d e s t r o y  a l l  w e e d s  w i t h i n  
o r  n e a r  t h e  t o m a t o  p l a n t i n g s  s i n c e  t h e y  o f t e n  h a r b o r  c e r t a i n  
d i s e a s e s  a n d  i n s e c t s  d u r i n g  t h e  w i n t e r .  
R o t a t e  c r o p s .  M o s t  g r o w e r s  h a v e  l e a r n e d  b y  e x p e r i e n c e  t h a t  
p l a n t i n g  t h e  s a m e  c r o p  o n  t h e  s a m e  l a n d  y e a r  a f t e r  y e a r  b e c o m e  
u n p r o f i t a b l e .  O n c e  e v e r y  t h r e e  y e a r s  i s  . o f t e n  e n o u g h  t o  p l a n t  
t o m a t o e s  o n  t h e  s a m e  l a n d .  D o  n o t  r o t a t e  t h e m  w i t h  p o t a t o e s ,  
e g g p l a n t s ,  o k r a ,  o r  p e p p e r s .  
K e e p  o u t  o f  f i e l d  w h e n  p l a n t s  a r e  w e t .  D o n ' t  w a l k  t h r o u g h  
t h e  f i e l d  o r  c u l t i v a t e  i t  w h e n  t h e  p l a n t s  a r e  w e t  w i t h  d e w  o r  r a i n .  
T h i s  i s  v e r y  i m p o r t a n t  i n  p r e v e n t i n g  t h e  s p r e a d  o f  s u c h  d i s e a s e s  
a s  g r a y  l e a f  s p o t ,  e a r l y  b l i g h t ,  l a t e  b l i g h t ,  a n d  S e p t o r i a  l e a f  s p o t .  
W a t c h  f o r  f i r s t  s i g n s  o f  d i s e a s e s  a n d  i n s e c t  p e s t s .  A p p l y  
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proper sprays or dusts pron1ptly. To control diseases satisfac­
torily, it is usually necessary to apply fungicides before the 
diseases appear. 
TOMATO DISEASES 
Tomato diseases are caused by fungi , bacteria, VIruses, or 
unfavorable environmental conditions. 
Fungi and bacteria are microscopic plants which depend 
upon green plants such as tomatoes for their food. They enter 
the tomato plant either through wounds or through the unbroken 
epidermis. Once inside the plants, they may cause spotting of the 
leaves or fruit; rotting of the stem, fruit, or roots; and often 
wilting and death of the entire plant. Fungi and bacteria may 
overwinter on old tomato vines and fruits, on weeds of the ' 
tOluato faluily, and on tomato seed. 
Viruses are infectious substances too small to be seen with 
the ordinary microscope although their presence can be demon­
strated in several ways. Some tOluato viruses are highly infec­
tious, that is, easily transmitted from diseased to healthy plants 
by mere contact. Other viruses are not so easily spread and are 
transmitted only through the feeding and subsequent plant-to­
plant movement of certain insects. 
Diseases due to unfavorable environmental conditions are 
sometimes called noninfectious or nonparasit ic diseases because 
they do not spread from one plant to another. Some of the con­
ditions which may cause these troubles are too much or too little 
soil moisture and nutrients, and temperatures above or below 
the optimum for growth of the tomato plant. 
On the following pages, diseases are discussed in the approxi­
mate order in which they appear during an average growing 
season. Although they may not always appear in the sequence 
given here, it is believed that an arrangement based on seasonal 
appearance will help to some extent in diagnosing the diseases. 
Damping-Off 
Damping-off is common wherever tomato seedlings are grown. Any 
one of several soil fungi may cause this trouble. There are two types: 
pre-emergence and post-emergence. The latter type is the one most 
commonly associated with the term "damping-off." 
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A U  t h e s e  t o m a t o  s e e d l i n g s  e x c e p t  t h e  o n e  o n  t h e  l e f t  s h o w  i n j u r y  t y p i c a l  o f  
p o s t - e m e r g e n c e  d a m p i n g - o f f .  N o t e  t h e  s h r i v e l e d  s t e m s  o f  t h e  a f f e c t e d  s e e d ­
l i n g s  a s  c o m p a r e d  w i t h  t h e  h e a l t h y  p l a n t .  ( F i g .  1 )  
I n  p r e - e m e r g e n c e  d a m p i n g - o f f  t h e  s e e d  r o t s  i n  t h e  s o i l  o r  t h e  s e e d ­
l i n g  d i e s  b e f o r e  i t  e m e r g e s .  I n  p o s t - e m e r g e n c e  d a m p i n g - o f f  t h e  s e e d l i n g  
t o p p l e s  o v e r  a f t e r  i t  h a s  e m e r g e d  f r o m  t h e  s o i l  b u t  w h i l e  i t  i s  s t i l l  
s m a l l  a n d  s u c c u l e n t .  T h e  p l a n t  c o l l a p s e s  b e c a u s e  t h e  s t e m  t i s s u e s  a t  o r  
n e a r  t h e  g r o u n d  l e v e l  b e c o m e  s o f t  a n d  w a t e r - s o a k e d  ( F i g .  1 ) .  
D a m p ,  c l o u d y  w e a t h e r ,  p o o r  v e n t i l a t i o n ,  a n d  o v e r c r o w d i n g  a n d  
o v e r w a t e r i n g  o f  t h e  s e e d l i n g s  f o r m  i d e a l  c o n d i t i o n s  f o r  t h i s  d i s e a s e .  
C o n t r o l .  S o i l  s t e r i l i z a t i o n  ( p a g e  4 5 )  i s  o n e  w a y  t o  c o n t r o l  b o t h  
p r e - e m e r g e n c e  a n d  p o s t - e m e r g e n c e  d a m p i n g - o f f  i n  t h e  h o t b e d ,  c o l d ­
f r a m e ,  o r  g r e e n h o u s e  f i a t .  S e e d  t r e a t m e n t  w i t h  a  p r o t e c t i v e  f u n g i c i d e  
s u c h  a s  C u p r o c i d e ,  A r a s a n ,  o r  S e m e s a n  ( p a g e  4 5 )  i s  a l s o  a d v i s a b l e  
e v e n  i f  t h e  s o i l  h a s  b e e n  s t e r i l i z e d .  T h i s  m e a s u r e  i s  p a r t i c u l a r l y  e f ­
f e c t i v e  a g a i n s t  s e e d  r o t  a n d  h e l p s  s o m e w h a t  t o  c o n t r o l  t h e  p o s t - e m e r ­
g e n c e  t y p e  o f  t h e  d i s e a s e .  
S o m e t i m e s  p o s t - e m e r g e n c e  d a m p i n g - o f f  c a n  b e  s t o p p e d  b y  s p r i n ­
k l i n g  t h e  s o i l  w i t h  a  S e m e s a n  s u s p e n s i o n  - 1  o u n c e  o f  t h e  p o w d e r  i n  
3  g a l l o n s  o f  w a t e r .  A p p l y  a t  t h e  r a t e  o f  1  q u a r t  t o  1 0  s q u a r e  f e e t  o f  
s o i l .  F i x e d - c o p p e r ,  z i r a m ,  o r  z i n e b  s p r a y s  ( p a g e  5 0 )  h e l p  t o  p r e v e n t  
p o s t - e m e r g e n c e  d a m p i n g - o f f .  
C o l l a r  R o t  
T h i s  d i s e a s e ,  w h i c h  d i f f e r s  i n  a p p e a r a n c e  f r o m  d a m p i n g - o f f  i n  t h a t  
t h e  a f f e c t e d  s t e m  t i s s u e s  a r e  s o m e w h a t  h a r d  a n d  b r i t t l e  i n s t e a d  o f  s o f t  
a n d  w a t e r - s o a k e d ,  i s  d i s c u s s e d  u n d e r  " E a r l y  B l i g h t "  ( p a g e  2 1 ) .  
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Hollow Stem 
A noninfectious disease, hollow stem may occur in almost any 
stage of tomato-plant development. However, if care is used in pro­
ducing and selecting seedlings, this disease will be of little importance. 
Control. Do not use spindly transplants. This is the most important 
single measure for preventing losses from hollow stem. Seedlings should 
be properly hardened-off before they are set in the field and should not 
be transplanted into dry soil. 
Avoid overcrowding, overwatering, and overfertilization with nitro­
gen. These factors, either singly or together, may contribute to the 
appearance of hollow stem. Too little sunlight may also be a con­
tributory factor. 
Mosaic Diseases 
Mosaic diseases are the most common tomato troubles encountered 
under Illinois conditions. In fact, most tomato plantings have some 
degree of mosaic infection before the growing season is over. The 
seriousness of these diseases i not often recognized, however, for their 
symptom are sometimes inconspicuous and the damage they do is 
u ually ascribed to some other cause. 
At least three mosaic diseases of tomato are known to occur in 
Illinois: common mosaic, aucuba mosaic, and cucumber mosaic. Com­
mon and au cuba mosaics are cau ed by two strains of the common 
tobacco-mosaic virus, which also attacks a large number of weeds and 
economic plants. Cucumber mosaic in tomato is due to a virus which 
also infects plants of the cucumber family as well as spinach, celery, 
pepper, and a wide variety of weed and flowers. 
Common mosaic. Mottled areas of light and dark green in the 
leaves are the most characteristic symptom of this disease. The dark 
green areas usually appear omewhat raised and puckered (Fig. 2). 
The young leaves at the tips of the growing branches tend to be 
bunched and to unfold unevenly. Plants affected in the early stage of 
growth are usually stunted and have a yellowish cast. 
Ordinarily the fruit does not show any marked disfiguration. Both 
number and size of fruit are reduced, however, resulting in lowered 
yields. If infections occur before or during transplanting to the field , 
the yield may be reduced by as much as 50 percent. 
The common-mosaic virus is so extremely infectious that a person 
can transmit it merely by touching a healthy tomato plant after 
having touched an affected plant. Transplanting, cultivating, weeding, 
and attacks by insects (see aphids, page 40) are possible ways of 
spreading the virus. Greenhouse infections may often be correlated 
with hand operations such as pruning and tying the plant. 
Since the virus will live for several years in dried leaves and stems, 
it may be spread to growing plants from the remains of the previous 
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L e a v e s  o f  p l a n t s  a f f e c t e d  
w i  t h  c o m m o n  m o s a i c  
s h o w  l i g h t  a n d  d a r k  g r e e n  
m o t t l i n g .  D a r k  a r e a s  a r e  
u s u a l l y  r a i s e d  a n d  p u c k ­
e r e d .  ( F i g .  2 )  
Y e l l o w  m o t t l i n g  o f  t h e  
l e a v e s  i s  c h a r a c t e r i s t i c  o f  
a u c u b a  m o s a i c .  M o t t l i n g  
o f  t h e  f r u i t  m a y  o f t e n  a c ­
c o m p a n y  t h e s e  s y m p t o m s  
o n  t h e  l e a v e s .  ( F i g .  3 )  
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crop. This method of transmission does not appear to be im,portant in 
field-grown tomatoes but may be responsible for some infectio~s in 
greenhouse crops, especially where one crop is follovyed almost im­
mediately by another. 
Certain ornamental plants and perennial weeds such as zinnia, 
napdragon, phlox, petunia, ground cherry, and horsenettle are some­
times infected by the virus and may serve as source of early infec­
tions in the greenhouse, seedbed, and field. 
Often mosaic infections in tomatoes originate from the use of to­
bacco in one form or another by the grower or his helpers. As already 
mentioned, the virus causing tomato mosaic is a strain of the common 
tobacco-mosaic virus; it affects tobacco in much the same way that it 
affects tomatoes. It is not killed in most tobacco-manufacturing proc­
esses and hence is present in a virulent form in most kinds and brands 
of chewing and smoking tobacco. 
The common-mosaic virus is rarely seed-borne except in freshly 
extracted seed. For that reason seed-transmission of the virus is 
probably of little importance in either commercial or home-garden 
tomato production. 
Aucuba mosaic. This disease causes a striking yellow mottling of 
the leaves (Fig. 3) and sometimes yellowing and even bleaching of the 
upper parts of the stems and branches. The fruit may be mottled­
light and dark green when immature, and yellow and red when ripe­
and generally unacceptable for marketing. 
The aucuba-mosaic virus is introduced and spread among tomato 
plants in much the same way as the common-mosaic virus, except that 
the aucuba virus is not quite so easily transmitted by contact and, so 
far as is known, is not spread by insects. 
Cucumber mosaic. Tomato plants affected with this disease in the 
early stages of growth are yellowed, bushy, and considerably stunted. 
Although the leaves may show a mottling suggestive of common 
mosaic, the most pronounced symptom is the "shoe-string" appearance 
of the leaves. Sometimes the leaves are so distorted that very little 
remains of the leaf blade but the mid rib (Fig. 4). Severely affected 
plants produce but few fruit, and these are usually smaller than the 
fruit from healthy plants. 
The number of cultivated and wild plants susceptible to the cu­
cumber-mosaic virus is larger than the number susceptible to the 
common- and aucuba-mosaic viruses put together. The virus over­
winters in the roots of certain perennial weeds such as pokeweed, 
catnip, and milkweed. At least five species of aphids, as well as the 
tr'iped and spotted cucumber beetles, are capable of transmitting the 
yirus from the overwintering weed hosts to the tomato. 
The cucumber-mosaic virus is not transmitted in tomato seed, is 
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T h e s e  t h r e e  l e a v e s  s h o w  t y p e s  o f  a b n o r m a l  g r o w t h  c a u s e d  b y  t h e  c u c u m ­
b e r - m o s a i c  v i r u s .  O f t e n  t h e r e  i s  l i t t l e  l e f t  e x c e p t  t h e  m i d r i b .  ( F i g .  4 )  
n o t  e a s i l y  t r a n s m i t t e d  t o  t o m a t o e s  b y  r u b b i n g  o r  h a n d l i n g  t h e  p l a n t s ,  
a n d  d o e s  n o t  p e r s i s t  i n  t h e  s o i l  o r  o n  t h e  h a n d s  o f  t h o s e  w o r k i n g  w i t h  
i n f e c t e d  p l a n t s .  
C o n t r o l  o f  m o s a i c  d i s e a s e s .  E r a d i c a t e  a l l  p e r e n n i a l  w e e d s  f r o m  
t h e  s e e d b e d ,  g a r d e n ,  f i e l d ,  g r e e n h o u s e ,  a n d  t h e  a r e a  a r o u n d  t h e  g r e e n ­
h o u s e .  I t  i s  e s p e c i a l l y  i m p o r t a n t  t o  g e t  r i d  o f  g r o u n d  c h e r r y ,  h o r s e ­
w e e d ,  m i l k w e e d ,  c a t n i p ,  a n d  p o k e w e e d .  
I f  y o u  h a v e  b e e n  w o r k i n g  w i t h  p l a n t s  o f  a n y  k i n d  o r  h a v e  b e e n  
u s i n g  t o b a c c o  i n  a n y  f o r m ,  w a s h  y o u r  h a n d s  i n  s o a p  a n d  w a t e r  o r  i n  
a  s o l u t i o n  o f  t r i s o d i u m  p h o s p h a t e  t o  i n a c t i v a t e  a n y  v i r u s e s  b e f o r e  
h a n d l i n g  t o m a t o  s e e d l i n g s  a n d  t r a n s p l a n t s .  I n s i s t  t h a t  a l l  y o u r  h e l p e r s  
d o  l i k e w i s e .  I f  y o u  a r e  o p e r a t i n g  a  g r e e n h o u s e ,  y o u  m i g h t  d i s p l a y  
p r o m i n e n t  s i g n s  o v e r  t h e  e n t r a n c e s  t o  t h e  t o m a t o  h o u s e s ,  s a y i n g  
" V i s i t o r s  a r e  a s k e d  n o t  t o  t o u c h  t h e  p l a n t s . "  T h i s  w o u l d  h e l p  t o  p r e v e n t  
v i r u s  i n f e c t i o n s  w i t h o u t  g i v i n g  o f f e n s e  t o  a n y o n e .  
D o  n o t  g r o w  t o m a t o e s  i n  t h e  g a r d e n  o r  f i e l d  n e x t  t o  c r o p s  s u c h  a s  
p o t a t o e s ,  c u c u m b e r ,  t o b a c c o ,  a n d  r e l a t e d  p l a n t s  w h i c h  a r e  l i k e l y  t o  
c a r r y  v i r u s e s  c a p a b l e  o f  i n f e c t i n g  t o m a t o e s .  I f  p o s s i b l e ,  t o m a t o  p l a n t s  
s h o u l d  n o t  b e  g r o w n  i n  s e e d b e d s  o r  s e c t i o n s  o f  g r e e n h o u s e s  u s e d  f o r  
f l o w e r  p r o d u c t i o n .  
D o  n o t  p l a n t  c u c u m b e r s  a n d  m e l o n s  n e x t  t o  g r e e n h o u s e s  i n  w h i c h  
a  f a l l  o r  s p r i n g  c r o p  o f  t o m a t o e s  i s  t o  b e  g r o w n ;  o t h e r w i s e ,  v i r u s - b e a r ­
i n g  a p h i d s  a n d  c u c u m b e r  b e e t l e s  m a y  m o v e  i n t o  t h e  g r e e n h o u s e  a s  
t h e  c u c u m b e r s  a n d  m e l o n s  m a t u r e .  
F u m i g a t e ,  s p r a y ,  o r  d u s t  g r e e n h o u s e s  a t  f r e q u e n t  i n t e r v a l s  t o  c o n ­
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trol aphids (page 40). This measure is particularly worth while if 
begun in the fall before freezing 'iveather has caused insects to move 
into the greenhouse from out-of-doors. Aphid control is important also 
in preventing the spread of mosaic diseases after they have become 
established on a few plants in the greenhouse. 
Streak Diseases 
Two kinds of streak diseases are found in Illinois : single-virus 
streak, which occurs mostly in greenhouse tomato crops; and double­
virus streak, which affects both greenhouse and field plantings. 
Single-virus streak, as the name indicates, is caused by a single 
virus, which is closely related to the virus causing common mosaic. 
However, the only symptom the two diseases have in common is a 
more or less distinct mottling of the leaves. 
Under conditions not well understood, tomato plants infected with 
this streak virus develop brown streaks on the stems and petioles (leaf 
stalks). Small, irregular, dark brown spots appear on the leaves. The 
pith or central s,tem tissue shows a brownish discoloration. 
Fruit are often marked with slightly sunken, brown rings about 1f2 
inch in diameter. They may not, however, display any symptoms. 
Double-virus streak is the result of a double infection with (1) the 
common-mosaic virus and (2) the so-called latent potato virus. This 
latent virus occurs in plants of many potato varieties grown in this 
During the early 
stages of double­
virus streak, leaves 
of a diseased plant 
may wither and die. 
Later the fruit is 
also affected, show­
ing small, greasy, 
brown areas of ir­
regular shape. 
(Fig. 5) 
1 2  
C i r c u l a r  N o .  6 8 3  
c o u n t r y ,  b u t  d o e s n ' t  p r o d u c e  m a r k e d  s y m p t o m s  o n  p o t a t o e s .  W h e n  i t  
o c c u r s  a l o n e  i n  t h e  t o m a t o  p l a n t ,  i t  c a u s e s  o n l y  a  v e r y  m i l d  m o t t l i n g  
o f  t h e  l e a v e s .  H o w e v e r ,  w h e n  a  t o m a t o  p l a n t  a l r e a d y  i n f e c t e d  w i t h  t h e  
c o m m o n - m o s a i c  v i r u s  b e c o m e s  i n f e c t e d  w i t h  t h e  l a t e n t  v i r u s ,  t h e n  
d o u b l e - v i r u s  s t r e a k  d e v e l o p s .  S e r i o u s  d a m a g e  m a y  f o l l o w  e a r l y - s e a s o n  
i n f e c t i o n s .  
L i k e  c o m m o n  m o s a i c  a n d  s i n g l e - v i r u s  s t r e a k ,  t h i s  d i s e a s e  i s  c h a r ­
a c t e r i z e d  b y  m o t t l i n g  o f  t h e  l e a v e s .  S m a l l ,  g r a y i s h - b r o w n  d e a d  s p o t s  
d e v e l o p  o n  t h e  l e a v e s  a l o n g  w i t h  t h e  m o t t l i n g .  T h e  l e a v e s  m a y  w i t h e r  
a n d  d i e  i n  t h e  e a r l y  s t a g e  o f  t h e  d i s e a s e  ( F i g .  5 ) .  T h e  p i t h  i s  n o t  d i s ­
c o l O 1 ' e d  a s  i t  i s  i n  p l a n t s  a f f e c t e d  w i t h  s i n g l e - v i r u s  s t r e a k ,  b u t  m a n y  
n a r r o w ,  d a r k  b r o w n  s t r e a k s  a p p e a r  o n  t h e  s t e m s  a n d  l e a f  p e t i o l e s .  
F r u i t  i s  m a r k e d  w i t h  s m a l l ,  i r r e g u l a r ,  g r e a s y ,  b r o w n  p a t c h e s  Y s  t o  %  
i n c h  i n  d i a m e t e r .  
C o n t r o l  o f  s t r e a k  d i s e a s e s .  S i n c e  t h e  c o m m o n - m o s a i c  v i r u s  h e l p s  
t o  c a u s e  d o u b l e - v i r u s  s t r e a k ,  t h e  s a m e  g e n e r a l  p r e c a u t i o n s  t h a t  a r e  
g i v e n  f o r  c o n t r o l  o f  m o s a i c  d i s e a s e s  s h o u l d  b e  f o l l o w e d .  I t  i s  p a r t i c u ­
l a r l y  i m p o r t a n t  n o t  t o  p l a n t  t o m a t o e s  n e x t  t o  p o t a t o e s  i n  t h e  g a r d e n  
o r  f i e l d .  A f t e r  h a n d l i n g  p o t a t o  t u b e r s  o r  v i n e s  b e  s u r e  t o  w a s h  y o u r  
h a n d s  w i t h  s o a p  a n d  w a t e r  o r  a  t r i s o d i u m  p h o s p h a t e  s o l u t i o n  b e f o r e  
w o r k i n g  a r o u n d  o r  h a n d l i n g  t o m a t o  p l a n t s .  D o  n o t  p e r m i t  t h e  u s e  o f  
t o b a c c o  a r o u n d  t h e  t o m a t o  p l a n t s .  
A f f e c t e d  p l a n t s  s h o u l d  b e  p r o m p t l y  r e m o v e d  f r o m  t h e  g r e e n h o u s e .  
T h i s  m e a s u r e ,  h o w e v e r ,  m a y  b e  o f  l i t t l e  v a l u e  i f  t h e  d i s e a s e  i s  w e l l  
d i s t r i b u t e d  t h r o u g h o u t  t h e  p l a n t i n g .  
B a c t e r i a l  W i l t  
T h i s  d i s e a s e ,  c a u s e d  b y  P s e u d o m o n a s  s o l a n a c e a r u m
J  
c a n  b e  f o u n d  
o c c a s i o n a l l y  i n  I l l i n o i s  f i e l d s  s e t  w i t h  s o u t h e r n - g r o w n  p l a n t s .  L o s s e  
f r o m  t h i s  t r o u b l e  a r e  s l i g h t  f o r  t h e  s t a t e  a s  a  · w h o l e .  
O n e  c h a r a c t e r i s t i c  o f  b a c t e r i a l  w i l t  i s  t h e  w a t e r - s o a k e d ,  b r o w n i s h  s t r e a k  
t h a t  c a n  b e  o b s e r v e d  i n  t h e  c e n t r a l  p a r t  o f  t h e  s t e m  w h e n  t h e  s t e m  i s  s p l i t  
l e n g t h w i s e .  ( F i g .  6 )  
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Affected plants \Yilt rather rapidly and soon die. There is no spot­
ting or yellowing of the 1ea'"es. If the stem is cut lengthwise near the 
ground level , a water-soaked or brownish discoloration of the pith or 
central ti:;;sue can be ob:;;en"ed (Fig. 6). A slimy ooze appears if the 
cut stem is squeezed. This is one ,yay to distinguish the disease from 
Fusarium and Verticillium ,,"ilts. Cavities form in the pith in the later 
stages of the disease. 
Control. The causa l bacteria are spread from di eased to healthy 
plants and from field to field by drainage 'water following rains. For 
this reason infected plants, if relatively few, should be removed from 
the field at once. Do not replace them vvith healthy plants, for they 
also are likely to become infected. If a field shows a relatively high 
percentage of infection, do not grow tomatoes there for four or five 
years. Instead, use it for crops that are not susceptible, such as small 
grains, legumes, and corn . Under any circumstance, do not rotate 
tomatoes ,,"ith potatoes, peppertl, or eggplants . 
Leaf Roll 
A nonpara:;;itic clisea~e , leaf roll is ,;videspread in Illinois in some 
years. It generally fo llows extended periods of wet weather and is most 
llkely to occur on plants in poorly drained soils. It has also been 
observed after close cultiyation and extremely close pruning. 
The rolling generally start~ on the lower lea,"es and proceeds 
up\Yard until , in some instances, a lmost all the leaves are affected 
(Fig. 7) . In sm"ere case the rolled leaves arc some,,'hat thickened and 
tend to rattle when the plant is shaken. Ordinarily, affected plants 
As the name "leaf 
roll" suggests, this 
disease is character­
ized by rolling of the 
leaves. Lower leaves 
are usually affected 
first. Close cultiva­
tion and pruning may 
bring on this disease. 
(Fig. 7) 
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b e a r  a  n o r m a l  o r  n e a r - n o r m a l  c r o p  o f  f r u i t .  B u t  s o m e t i m e s  t h e  p l a n t s  
m a y  l o s e  o n e - t h i r d  t o  o n e - h a l f  o f  t h e i r  l e a v e s ,  w i t h  a  c o r r e s p o n d i n g  l o s s  
i n  f r u i t  q u a l i t y  a n d  y i e l d .  T h i s  d e f o l i a t i o n  i s  m o s t  s e v e r e  o n  s t a k e d  
t o m a t o e s .  T h e  c o n d i t i o n s  c a u s i n g  p l a n t s  t o  l o s e  t h e i r  l e a v e s  a r e  n o t  
e n t i r e l y  u n d e r s t o o d ,  b u t  h e a v y  r a i n s  a n d  , v i n d s ,  ' w h i c h  w h i p  a n d  r i d d l e  
t h e  o l d e r  r o l l e d  l e a v e s ,  m a y  b e  p a r t l y  r e s p o n s i b l e .  
C o n t r o l .  T o  l e s s e n  d a m a g e  f r o m  l e a f  r o l l ,  c h o o s e  w e l l - d r a i n e d  a r e a  
f o r  t o m a t o e s ,  p a r t i c u l a r l y  i f  y o u  a r e  g r m y i n g  t h e m  i n  a  g a r d e n .  D o  n o t  
c u l t i v a t e  d e e p l y  n e a r  t h e  p l a n t s .  ' V h e r e  l e a f  r o l l  i s  a n  a n n u a l  p r o b l e m ,  
i t  m a y  b e  n e c e s s a r y  t o  s t o p  s t a k i n g  t o m a t o e s .  
B a c t e r i a l  C a n k e r  
A t  o n e  t i m e  b a c t e r i a l  c a n k e r  w a s  o n e  o f  t h e  m o s t  d e s t r u c t i v e  t o ­
m a t o  d i s e a s e s  i n  g r e e n h o u s e  a n d  f i e l d  p l a n t i n g s  i n  I l l i n o i s .  I n  r e c e n t  
y e a r s  l o s s e s  f r o m  t h i s  d i s e a s e  h a v e  b e e n  s l i g h t ,  p r i n c i p a l l y  b e c a u s e  o f  
t h e  i n c r e a s e d  u s e  o f  c e r t i f i e d  a n d  t r e a t e d  t o m a t o  s e e d  b y  s o u t h e r n  
p l a n t  g r o w e r s .  H O ' w e v e r ,  g r o w e r s  , , · h o  s a y e  t h e i r  o w n  s e e d  a n d  i g n o r e  
c o n t r o l  m e a s u r e s  c a n  e x p e c t  t o  s u f f e r  l o s s e s  f r o m  c a n k e r  i f  , v e a t h e r  
c o n d i t i o n s  f a v o r  i t s  d e v e l o p m e n t .  
T h e  d i s e a s e  i s  c a u s e d  b y  a  b a c t e r i u m ,  C o r y n e b a c t e r i u m  m i c h i g a n ­
e n s e ,  w h i c h ,  s o  f a r  a s  i s  k n o w n ,  a t t a c k s  o n l y  t h e  t o m a t o .  F i r s t  s y m p ­
t o m s  a r e  u s u a l l y  d r o o p i n g  o f  t h e  l o w e r  l e a v e s  a n d  c u r l i n g  o f  t h e  
l e a f l e t s .  S o o n  w i l t i n g  b e c o m e s  
p r o n o u n c e d ,  p r o g r e s s i n g  f r o m  
t h e  b o t t o m  o f  t h e  p l a n t  u p ­
w a r d .  L a t e r ,  t h e  l e a v e s  w i l t  
a n d  d i e ,  b u t  t h e  p e t i o l e s  u s u ­
a l l y  r e m a i n  g r e e n  a n d  f i r m .  
T h e y  a r e  v e r y  h a r d  t o  r e m o v e  
f r o m  t h e  m a i n  s t e m ,  t h u s  d i f ­
f e r i n g  f r o m  t h e  p e t i o l e s  o f  
p l a n t s  a f f e c t e d  b y  F u s a r i u m  
a n d  V e r t i c i l l i u m  ,,~ilts . T h i s  
c h a r a c t e r i s t i c  a i d s  m a t e r i a l l y  
i n  f i e l d  d i a g n o s i s  o f  b a c t e r i a l  
c a n k e r .  I n d i v i d u a l  s t a l k s  m a y  
O n e  o r  t w o  s t a l k s  o f  a  p l a n t  m a y  
d i e  a s  a  r e s u l t  o f  i n f e c t i o n  w i t h  
b a c t e r i a l  c a n k e r ,  w h i l e  t h e  r e s t  o f  
t h e  p l a n t  s t i l l  s e e m s  t o  b e  f r e e  o f  
t h e  d i s e a s e .  ( F i g .  8 )  
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Discolorations typical of bacterial canker (bottom), Verticillium wilt 
(m iddle), and Fusarium wilt ( t op) are shown by these stems that have 
been slit lengthwise to reveal these abnormalities. Bacterial canker causes 
lines of creamy white, yellow, or yellowish brown near the edges. The dis­
coloration is usually lighter than in the other two diseases. (Fig. 9) 
be killed early 'with the rest of the plant appearing healthy for some 
time (Fig. 8) . 
Yellowish to yellovv-brown streaks usually appear on the stems of 
infected plants. If an infected stem is cut lengthwise, lines of creamy 
white, yellow, or yellowish brown can be seen close to the edge on one 
or both sides (Fig. 9) . These are due to the presence of the causal 
bacteria in the water-conducting tubes and their subsequent spread to 
adjacent tissues. The discoloration is generally much lighter than that 
typical of Fusarium or Verticillium wilt. 
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T w o  d i s t i n c t  t y p e s  o f  f r u i t  i n f e c t i o n s  r e s u l t  f r o m  t h i s  d i s e a s e  :  
( 1 )  i n t e r n a l  i n f e c t i o n  a n d  ( 2 )  e x t e r n a l  i n f e c t i o n ,  o r  f r u i t  s p o t .  I n t e r n a l  
i n f e c t i o n ,  w h i c h  o c c u r s  t h r o u g h  t h e  v a s c u l a r  ( f o o d - a n d  w a t e r - c o n d u c t ­
i n g )  c h a n n e l s  o f  t h e  p l a n t ,  i s  b y  f a r  t h e  m o r e  i m p o r t a n t .  T h e  d i s ­
c o l o r e d  t i s s u e  t y p i c a l  o f  t h e  d i s e a s e  m a y  o f t e n  b e  t r a c e d  d i r e c t l y  
t h r o u g h  a n  i n f e c t e d  p l a n t  i n t o  i t s  f r u i t  a n d  s e e d s .  T h i s  t y p e  o f  f r u i t  
i n f e c t i o n  d o e s  n o t  a f f e c t  m a t e r i a l l y  t h e  m a r k e t a b i l i t y  o f  t h e  f r u i t ,  b u t  
i t  i s  l a r g e l y  r e s p o n s i b l e  f o r  o u t b r e a k s  o f  t h e  d i s e a s e  t h e  f o l l o w i n g  y e a r .  
F r u i t  s p o t ,  o r  b i r d ' s - e y e  s p o t ,  a s  i t  i s  o f t e n  c a l l e d ,  i s  a  y e r y  c o m m o n  
f o r m  o f  b a c t e r i a l  c a n k e r  u n d e r  I l l i n o i s  w e a t h e r  c o n d i t i o n s .  T h e  s p o t s  
a p p e a r  a s  t i n y  l i g h t  d o t s  w h i c h  s o o n  s h o w  a  r o u g h  b r o w n i s h  c e n t e r  
s u r r o u n d e d  b y  a  w h i t e  h a l o  ( F i g .  1 0 ) .  F r u i t s  m a y  h a y e  o n l y  a  f e w  
s p o t s  o r  t h e y  m a y  b e  l i t e r a l l y  c o v e r e d  w i t h  t h e m .  T h e  m o s t  s e r i o u s  
a s p e c t  o f  t h i s  i n f e c t i o n  i s  i t s  e f f e c t  u p o n  t h e  m a r k e t  v a l u e  o f  t h e  f r u i t .  
T h e  c a u s a l  b a c t e r i a  a r e  t r a n s m i t t e d  o n  a n d  i n  t h e  s e e d  a n d  o n  
s e e d l i n g s  f r o m  d i s e a s e d  s e e d  o r  i n f e s t e d  s o i l .  W i n d ,  r a i n ,  a n d  c u l t u r a l  
p r a c t i c e s  a c c o u n t  f o r  l o c a l  s p r e a d  o n c e  t h e  b a c t e r i a  a r e  e s t a b l i s h e d  i n  
p l a n t s  o r  s o i l .  E x a c t l y  h m v  l o n g  t h e  o r g a n i s m  w i l l  l i v e  i n  t h e  s o i l  h a s  
F r u i t  s p o t  ( b i r d ' s - e y e  s p o t )  f i r s t  a p p e a r s  a s  t i n y  l i g h t  d o t s .  T h e s e  s o o n  
e n l a r g e ,  w i t h  r o u g h  b r o w n i s h  s p o t s  a p p e a r i n g  i n  t h e  c e n t e r .  ( F i g .  1 0 )  
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not yet been determined, but it has sometimes been known to survive 
for at least two and one-half years. 
Control. Bacterial canker furnishes an outstanding example of the 
importance of using clean, disease-free seed. Xever save seed from 
fields knO\vn to have bacterial canker. If you buy seed, it will be well 
worth vI'hile to get on ly certified seed since such seed is usually canker­
free. If you use non-certified seed of unknown origin, give it an eradi­
cative seed treatment (page 44). Steri lize t he seedbed soil (page 45 ) 
if it is not known to be free from the disease, or else replace it "vith 
soil that has not grO\\"n tomatoes. 
If soil is known to be in fested with canker, the be t thing to do is 
to grow other crops for at least three years before planting tomatoes 
again. In small gardens where three-year rotations are not practical, 
pulling up and de<;:troying tomato vines after the ('rop is harvested will 
help to control bacterial canker. 
Fusarium W ilt 
Fusarium wilt is still one of the most important field and green­
house diseases of tomatoes in Illinois. Thi is despite the fact that 
several desirable resistant varieties have been avai lable for some time 
and have made it possible to continue gro\\'ing tomatoes on about 
4,000 acres of wilt-infested soil in Illinois. 'Vithout these varieties, 
Fusarium ,viit would undoubtedly be the most damaging tomato dis­
ease in this state. It is present in all important tomato-growing regions 
of the United States, but does its greatest damage in the sout hern states 
and in northern states during excessively hot sea:;:ons. 
Pronounced yellowing of 
individual leaves is char­
acteristic of the begin­
ning stages of Fusarium 
wilt. A single leaf may 
turn yellow first, with 
the discoloration spread­
ing over the entire plant. 
After a leaf turns yel­
low, a slight touch will 
make it drop from the 
stem. (Fig. 11) 
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T h e  d i s e a s e  i s  c a u s e d  b y  a  s o i l  f u n g u s  ( F u s a r i ' L o n  o x y s p o r w n  f .  
l y c o p e r s i c i )  w h i c h  e n t e r s  t h e  r o o t s ,  a n d ,  l i k e  t h e  b a c t e r i a l  c a n k e r  
o r g a n i s m ,  d o e s  i t s  d a m a g e  b y  g r o w i n g  i n  t h e  f o o d  a n d  w a t e r  c h a n n e l s  
o f  t h e  p l a n t .  I t  i s  b e l i e v e d  t h a t  a  t o x i c  s u b s t a n c e  s e c r e t e d  b y  t h e  
f u n g u s  c a u s e s  t h e  w i l t i n g  a n d  d e a t h  o f  t h e  p l a n t .  
M a n y  g r o w e r s  k n o w  t h i s  w i l t  d i s e a s e  a s  " y e l l O \ v s "  b e c a u s e  o f  t h e  
c h a r a c t e r i s t i c  y e l l o w  c o l o r  o f  i n f e c t e d  p l a n t s  ( F i g .  1 1  ) .  T h e  f i r s t  s y m p ­
t o m  o f  t h e  d i s e a s e  i s  t h e  y e l l o w i n g  o f  a  s i n g l e  l e a f  o r  a  s l i g h t  \ , , ' i l t i n g  
a n d  d r o o p i n g  o f  t h e  1 0 0 \ " e r  l e a y e s .  I f  a  s e c t i o n  o f  t h e  s t e m  c l o s e  t o  t h e  
b a s e  o f  t h e  p l a n t  i s  e x a m i n e d  n o w  o r  l a t e r ,  a  d i s t i n c t  b r o \ , i ' n  d i s c o l o r a ­
t i o n  o f  t h e  v~"ate r- a n d  f o o d - c o n d u c t i n g  c h a n n e l s  m a y  b e  s e e n  ( F i g .  9 ) .  
A s  t h e  d i s e a s e  b e c o m e s  m o r e  a c u t e ,  ' w i l t i n g  a n d  y e l l o w i n g  b e c o m e  
p r o g r e s s i v e l y  w o r s e  u n t i l  f i n a l l y  t h e  e n t i r e  p l a n t  w i l t s  a n d  d i e s .  I n  
d a m p  w e a t h e r  t h e  p i n k i s h - w h i t e  g r o w t h  o f  t h e  c a u s a l  f u n g u s  m a y  b e  
s e e n  i n  w o u n d s  o r  o n  l e a f  s c a r s  o f  p l a n t s  k i l l e d  o r  s e v e r e l y  i n f e c t e d  b y  
t h e  w i l t  o r g a n i s m .  A  b l a c k - r o t  c o n d i t i o n  i n  t h e  s m a l l  s i d e  r o o t s  i s  
t y p i c a l  o f  t h i s  d i s e a s e .  
S h o r t l y  a f t e r  a  p e t i o l e  a n d  t h e  l e a f l e t s  o n  i t  b e c o m e  i n f e c t e d  a n d  
y e l l O \ v e d ,  t h e y  ' w i l l  d r o p  f r o m  t h e  m a i n  s t e m  w i t h  a  m e r e  t o u c h .  
P e t i o l e s  o f  p l a n t s  i n f e c t e d  b y  b a c t e r i a l  c a n k e r  ( p a g e  1 4 )  s e l d o m  t u r n  
y e l l o w  a n d  a r e  v e r y  d i f f i c u l t  t o  r e m o v e  f r o m  t h e  m a i n  s t e m .  T h i s  f a c t  
a i d s  m a t e r i a l l y  i n  t e l l i n g  t h e s e  d i s e a s e s  a p a r t  u n d e r  f i e l d  c o n d i t i o n s .  
T h e  f i r s t  s y m p t o m s  o f  F u s a r i u m  w i l t  g e n e r a l l y  a p p e a r  a b o u t  t h e  
t i m e  o f  b l o o m  o r  s h o r t l y  a f t e r  t h e  s e t  o f  t h e  c r o w n - c l u s t e r  f r u i t ,  a l ­
t h o u g h  t h e  i n f e c t i o n  m a y  o c c u r  a n y  t i m e  d u r i n g  t h e  l i f e  o f  t h e  g r O \ y i n g  
p l a n t .  T h e  d i s e a s e  i s  f a v o r e d  b y  h o t  w e a t h e r ,  a n d  t h e  h i g h  s u m m e r  
t e m p e r a t u r e s  c o m m o n  i n  I l l i n o i s  c a u s e  i n f e c t i o n s  t o  p r o g r e s s  v e r y  
r a p i d l y .  P l a n t s  s o m e t i m e s  d i e  ' w i t h i n  2  t o  4  ' w e e k s  a f t e r  t h e  f i r s t  
s y m p t o m s  a p p e a r .  
F u s a r i u m  w i l t  i s  i n t r o d u c e d  i n t o  a  n e w  a r e a  i n  o r  o n  t h e  s e e d ,  b y  
s e e d l i n g s  g r o w n  i n  i n f e s t e d  s o i l ,  b y  d u s t  a n d  r a i n  s t o r m s ,  a n d  o n  f a r m  
i m p l e m e n t s .  S e e d  i s  o f t e n  c o n s i d e r e d  r e s p o n s i b l e  f o r  i n t r o d u c i n g  t h e  
d i s e a s e  i n t o  \ \ ' i d e l y  s e p a r a t e d  a r e a s ,  w h i l e  t h e  o t h e r  m e t h o d s  a c c o u n t  
l a r g e l y  f o r  l o c a l  s p r e a d .  S e e d b e d  i n f e c t i o n s  c o m m o n l y  r e s u l t  i n  s e v e r e  
l o s s e s .  S e e d l i n g s  g r o w n  o n  i n f e s t e d  s o i l  u s u a l l y  d o  n o t  s h o w  t h e  d i s e a s e  
u n t i l  a f t e r  t h e y  h a v e  b e e n  t r a n s p l a n t e d  f o r  s o m e  t i m e .  T h u s  i t  i s  
i m p o r t a n t  t h a t  t h e  s e e d b e d  s o i l  b e  s t e r i l i z e d  u n l e s s  i t  i s  k n o w n  t o  b e  
d i s e a s e - f r e e .  
O n c e  t h e  w i l t  f u n g u s  b e c o m e s  e s t a b l i s h e d  i n  t h e  s o i l ,  i t  g e n e r a l l y  
p e r s i s t s  t h e r e  f o r  m a n y  y e a r s ,  m a k i n g  a n y  r e a s o n a b l e  r o t a t i o n  w o r t h ­
l e s s .  
C o n t r o l .  T h e  u s u a l  c o n t r o l  o f  F u s a r i u m  w i l t  i s  t o  g r o w  r e s i s t a n t  
v a r i e t i e s ,  s e v e r a l  o f  w h i c h  a r e  n o w  a v a i l a b l e .  T w o  o f  t h e s e  a r e  E a r l y  
B a l t i m o r e  a n d  I l l i n o i s  B a l t i m o r e ,  w h i c h  w e r e  d e v e l o p e d  b y  t h e  I l l i n o i s  
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Agricultural Experiment Station for field use. Rutgers is perhaps the 
most ,yidely grown ,yilt-resistant yariety. Garden State, which is 
popular as a processing tomato, has some resistance both to Fusarium 
,yilt and late blight. Pritchard and ::\Iarglobe were fayorites at one 
time but have been largely replaced by other yarieties. lVIaster Mar­
globe, howeyer, is still grmyn to some extent as a greenhouse tomato. 
Pan America, a yariety highly resif'tant if not immune to Fusarium 
wilt, is grown to a limited degree for local market~. It is not a desir­
able variety for proceo::sing. ::\Iichigan State Forcing and Break O'Day 
are wilt-resistant kinds often used by greenhouse growers. 
Other ,yilt-resistant Yarieties, as yet comparatively untried under 
Illinois conditions, are Southland and Sunray. Southland is highly 
resistant to wilt and apparently has some resistance to early blight 
(page 21) , to certain strains of the late blight fungus (page 26), 
and to blossom-end rot (page 29). Sunray, a golden-orange-fruited 
variety resulting from a cross between Pan America and Jubilee, 
should be tried by home gardeners ,yho prefer this type of fruit but 
cannot grow Jubilee because of its susceptibility to wilt. 
If the wilt fungus is known to be present in greenhouse soils, re­
sistant varieties should be used and the soil should be sterilized 
(page 45). 
Tomatoes should not be grmyn on the same ground oftener than 
once in three or four years since a light infestation of ,yilt can be 
greatly increased by too-frequent cropping \yith tomatoes. It is ad­
visable also to pull up and destroy wilt-affected tomato plants in small 
plantings at the end of the season. 
Certified seed is less likely to carry the wilt fungus than uncerti­
fied seed. If you usc home-sayed seed, be sure that the fruit for this 
:-::eed comes only from plants completely free from wilt. 
Verticillium Wilt 
The symptom:-; of thi::: disease are almost identical to those of Fu­
sarium ,,'ilt (Figs. 9 and 11) and the t\\'O ordinarily cannot be distin­
guished except by laboratory examinations. Verticillium wilt is caused 
by a soil fungus (Verticilli1un alboatrum) ,,,hich also attacks pepper, 
eggplant, potato, and a "'ide variety of other plants. The causal fungus 
may be carried at times on or in the seed, ,,,hich may account for its 
introduction into widely separated areas. Verticillium wilt, unlike 
Fusarium ,yilt, thrives best under cool moist conditions and therefore 
is more serious in the northern states and Canada than in the southern 
states. 
Control. ~o resistant yarieties suitable for growing in Illinois have 
been developed, but otherwise control measures are the same as those 
described for Fusarium \yilt. If the disease becomes established in the 
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s e e d b e d  o r  g r e e n h o u s e ,  t h e  s o i l  m u s t  b e  s t e r i l i z e d  i f  t o m a t o e s  a r e  t o  b e  
g r o w n  p r o f i t a b l y .  D o  n o t  p l a n t  t o m a t o e s  i n  f i e l d s  w h e r e  e g g p l a n t ,  
p e p p e r ,  a n d  o k r a  h a v e  b e e n  g r m \ " l l ,  e s p e c i a l l y  i f  t h e s e  w e r e  a f f e c t e d  
b y  w i l t .  
G r a y  L e a f  S p o t  
G r a y  l e a f  s p o t ,  c a u s e d  b y  t h e  f u n g u s  S t e m p h y l i u m  s o l a n i , l  i s  a  
c o m p a r a t i v e l y  n e w  d i s e a s e  o f  t o m a t o e s  i n  I l l i n o i s .  A l t h o u g h  i t  m a y  
h a v e  b e e n  p r e s e n t  i n  s l i g h t  a m o u n t s  b e f o r e  1 9 4 9 ,  i t  d i d  n o t  o c c u r  i n  
T h e  b r o w n i s h - b l a c k  s p o t s  c h a r a c t e r i s t i c  o f  g r a y  l e a f  s p o t  m a y  g r o w  t o  3 /  1 6  
i n c h  i n  d i a m e t e r .  A s  t h e y  g r o w ,  t h e y  b e c o m e  s h i n y  a n d  g l a z e d .  L a t e r  t h e y  
d r y  o u t ,  o f t e n  s p l i t t i n g  a s  t h e y  d o  s o .  ( F i g .  1 2 )  
e p i d e m i c  p r o p o r t i o n s  u n t i l  t h e n .  T h a t  y e a r  i t  c a u s e d  s e v e r e  d e f o l i a ­
t i o n  i n  s e v e r a l  f i e l d s  i n  V e r m i l i o n  c o u n t y .  T h i s  d i s e a s e  i s  p o t e n t i a l l y  
m o r e  d e s t r u c t i v e  t h a n  e i t h e r  e a r l y  b l i g h t  ( p a g e  2 1 )  o r  S e p t o r i a  l e a f  
s p o t  ( p a g e  2 3 ) ,  becau~e R e v e r e  i n f e c t i o n s  o c c u r  e a r l i e r  i n  t h e  s e a s o n  
a n d  t h e  f u n g u s  s p r e a d s  m o r e  r a p i d l y  f r o m  l o w e r  t o  u p p e r  l e a v e s .  
W a r m ,  , Y e t  w e a t h e r  h a s t e n s  t h e  s p r e a d  o f  t h e  f u n g u s  a n d  i t s  s u b s e ­
q u e n t  p e n e t r a t i o n  o f  t h e  l e a v e s .  
G r a y  l e a f  s p o t  i s  l i m i t e d  t o  t h e  f o l i a g e  a n d  s t e m s ;  n o  l e s i o n s  d e ­
v e l o p  o n  t h e  f r u i t .  S m a l l ,  b r o w n i s h - b l a c k  s p o t s ,  e i t h e r  i r r e g u l a r  o r  
c i r c u l a r  i n  o u t l i n e ,  a r e  t h e  f i r s t  s y m p t o m s  o n  t h e  l e a v e s  ( F i g .  1 2 ) .  T h e  
s p o t s  g r o w  l a r g e r ,  ~~ ( ;  i n c h  u s u a l l y  b e i n g  t h e  m a x i m u m  d i a m e t e r .  O f t e n  
A  n e w  s p e c i e s  o f  S l c l n ] J h y l i u m  h a s  b e e n  r e p o r t e d  r e c e n t l y  o n  t o m a t o e s  i n  
F l o r i d a .  
1  
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they cover most of the total leaf surface, the tip quarter being espe­
cially spotted and browned. Lesions on the petioles and upper parts of 
the stems are elongated and brown. 
The spots on the leaves become shiny and glazed as they enlarge, 
resembling somewhat those of bacterial spot (page 25). After the spots 
start to dry out, they often crack from side to side. The central part 
may break out entirely, giving a shot-hole appearance to the leaf. 
1)f:ually the leaf is quite yellowed at this time. Soon the entire leaf 
\yilts, dies, and falls off the stem. 
The gray leaf spot fungus apparently can overwinter ea. ily on 
tomato-plant refuse. It has been reported in Florida on eggplant and 
pepper and on three species of weeds belonging to the tomato fami ly. 
Several other \,'eeds related to tomato were inoculated artificially and 
found to be susceptible. Gray leaf spot infections have been seen on 
horsenettle (Solanum carolinense) grovying in Illinois tomato fields 
affected by the disease. 
Control. Eradicative seed treatment (page 44), seedbed steriliza­
tion (page 45), three- or four -year rotations, and spraying or dusting 
\"ith fungicides (page 50) in the seedbed and field are recommended 
as preventive measures against gray leaf spot. Zineb, fixed coppers, 
and bordeaux mixture are effective if applications are made before the 
disease appears and if leaves and stems are well covered. Ziram fungi­
cides are comparatively poor in controlling gray leaf spot, 
Early Blight 
Early blight, caused by a fungus (J1I[acrosporiuln solani) , may 
occur as a collar rot, a stem canker, a leaf spot, or a fruit spot. 
Collar rot is characterized by large, 
brO\\'n, slightly sunken, irregular leRions 
on the stemR of seedlings and trans­
plants at or slightly above the ground 
level (Fig. 13). Similar but smaller 
stem, cankers may develop for a con­
iderable di~tance above the ground 
level. Plants so affected are apt to 
die or be unproductive if set in the 
field. 
Seedlings and transplants affected with 
collar rot show large, brown lesions a t the 
level of the ground or slightly above it. 
Other early-blight lesions (stem cankers) 
may appear farther up on the stem. (Fig.13) 
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T h e  Z e a f - s p o t  s t a g c  c a n  b e  d i s t i n g u i l : : l h c d  b y  i r r c g u l a r ,  b r o w n  s p o t s  
w h i c h  a r e  o f t e n  m a r k e d  " i ; i t h  c o n c e n t r i c  r i n g s  o r  r i d g e s  g i v i n g  a  
" t a r g e t - b o a r d "  e f f e c t  t o  t h e  s p o t s  ( F i g .  1 4 ) .  O c c a s i o n a l  s p o t s  m a y  b e  
a l m o s t  ~ i n c h  i n  d i a m e t e r .  A b u n d a n t  r a i n f a l l  a n d  h i g h  t e m p e r a t u r e s  
m a y  r e s u l t  i n  s e v e r e  l e a f  i n f e c t i o n s  a n d  l o s s  o f  m u c h  o f  t h e  f o l i a g e .  
O f t e n  s o  m a n y  l e a \ ' c s  a r e  l o s t  t h a t  t h e r e  i s  c o n s i d e r a b l e  s u n s c a l d i n g  o f  
t h e  f r u i t s .  T h e  r e s u l t  i s  u s u a l l y  o f f - q u a l i t y  c o n d i t i o n s  i n  t h e  f r u i t ,  s u c h  
a s  f l a b b i n e s s ,  c r a c k i n g ,  o r a n g e  i n s t e a d  o f  r e e l  r o l o r ,  a n d  o f f - f l a v o r s .  T h e  
s u s c e p t i b i l i t y  o f  t h e  f r u i t  t o  a n t h r a c n o l : : l e  i s  i n c r e a s e d .  
E a r l y  - b l i g h t  i n f e c ­
t i o n s  o n  l e a v e s  
o f t e n  l o o k  l i k e  t a r ­
g e t  b o a r d s  b e c a u s e  
o f  t h e  c o n c e n t r i c  
b r o w n  r i n g s .  L e a v e s  
a f f e c t e d  i n  t h i s  w a y  
c o m m o n l y  d r o p  
f r o m  t h e  p l a n t .  
( F i g .  1 4 )  
F r u i t  s p o t s  c a u s e d  b y  e a r l y  b l i g h t  a r e  d a r k ,  s u n k e n ,  a n d  l e a t h e r y ,  
o c c u r r i n g  a t  t h e  s t e m  e n d .  T h e  f u n g u s  o f t e n  c o m p l e t e l y  c o v e r s  t h e s e  
a f f e c t e d  a r e a s ,  a p p e a r i n g  a s  a  b r m v n  m o l d y  g r o w t h  m a r k e d  w i t h  c o n ­
c e n t r i c  r i n g s  l i k e  t h o s c  o n  t h e  l e a v c s .  T h e  f r u i t  m a y  d r o p  p r e m a t u r e l y  
f r o m  t h e  v i n e s .  
C o n t r o l .  E r a d i c a t i v e  ; ; : : e e d  t r e a t m c n b  ( p a g c  4 4 )  a n d  s e e d b e d  s t e r ­
i l i z a t i o n  ( p a g e  4 5 )  s h o u l d  b e  u s e d  t o  I H c v c n t  s e e d l i n g  i n f e c t i o n s .  
P r o v i d e  a m p l e  v e n t i l a t i o n  a n d  a v o i d  o v c r w a t e r i n g  a n d  o v e r c r o w d i n g  
o f  t h e  s e e d l i n g s .  D i s c a r d  a n y  t r a n s p l a n t s  \ v i t h  c a n k e r s  o n  t h e  s t e m .  
P l a n t s  s h o u l d  n o t  b e  h e l d  i n  t h e  s e e d b e d  f o r  a n y  l e n g t h  o f  t i m e  a f t e r  
t h e y  h a v e  r e a c h e d  t h e  p r o p e r  s t a g c  f o r  t r a n s p l a n t i n g .  N o r  s h o u l d  
o u t h e r n - g r o w n  p l a n t s  b e  h e l d  i n  s t o r a g e  a n : v  l o n g e r  t h a n  a b s o l u t e l y  
n e c e s s a r y  a f t e r  t h e y  a r e  r e c e i v e d .  
G e n e r a l  s a n i t a t i o n  i n  t h e  g a r d e n  a n d  f i e l d  w i l l  h e l p  t o  p r e v e n t  
i n f e c t i o n .  G r o u n d  c h e r r y ,  h o r s e n e t t l e ,  n i g h t  s h a d e ,  a n d  o t h e r  w e e d s  
r e l a t e d  t o  t h e  t o m a t o  s h o u l d  b e  e r a d i c a t e d  f r o m  t o m a t o  p l a n t i n g s .  I n  
c o m m e r c i a l  f i e l d s  i t  h e l p s  t o  c u t  u p  v i n e s  w i t h  a  d i s k  a n d  p l o w  t h e m  
u n d e r  d e e p l y  i n  f a l l  o r  e a r l y  s p r i n g .  
S p r a y i n g  o r  d u s t i n g  t h e  p l a n t s  i n  t h e  s e e d b e d  a n d  f i c l d  ' w i t h  z i r a m ,  
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fixed-copper, or zincb fungicides (page 50) will hclp in controlling 
early blight. Howcver, this practice is likely to be profitable only if 
started before the diseasc appears . 
Septoria Leaf Spot 
Septoria leaf spot is most severe during rainy seasons and in fields 
\\'here plants are crowded and bearing a heavy fruit load. It is caused 
by the fungus Septo1-ia lycopersici. Although the disease is most 
serious under field conditions, damage ma:v occur in the secdbed. The 
100ycr leaves of secdlings ma~' bccome severely spotted if hcld too long 
before transplanting to the ficld. 
As a general rulc, thc disease is slow in gctting tarted and is not 
much in cvidcnce beforc the first or middle of July, or not until the 
plants ha,'c bcgun to set fruits. Small gray spots, ,yith tiny black 
~pecks in the center and with black or brown borders, are the first 
evidcncc of thc di ca<::c. Thcy may remain small or may grow to about 
7~ inch in diamcter (Fig. 15). The 10\\"cr lcavcs are attackcd first. 
Frcquent showers and air temperatures of from 60 ° to 80 ° F. bring 
about favorable conditions for the spread and development of thc 
fungus. Under these conditions, infection spread rapidly with a pro­
gressive loss of foliagc until only a fe,v leaves arc left at the tip of thc 
:::item or branch. Thc fungu~ may also attack the stems, leaf petioles, 
blossoms, and fruit stcm . Fruit spotting is scldom of any importance, 
First symptoms of Septoria leaf spot are small gray spots with black dots 
in the center and with black or brown edges. These spots may become as 
large as lis inch in diameter. (Fig. 15) 
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b u t ,  a s  w i t h  e a r l y  b l i g h t ,  f r u i t s  o n  p l a n t s  d e f o l i a t e d  b y  S e p t o r i a  l e a f  
s p o t  a r e  a p t  t o  b e  o f  p o o r  q u a l i t y  a n d  v e r y  s u s c e p t i b l e  t o  a n t h r a c n o s e .  
S u m m e r  i n f e c t i o n s  o f  S e p t o r i a  l e a f  s p o t  o r i g i n a t e  f r o m  i n f e c t e d  
s e e d ,  f r o m  t h e  r e m a i n s  o f  o l d  p l a n t s  l e f t  i n  t h e  f i e l d  f r o m  t h e  p r e v i o u s  
y e a r ,  o r  f r o m  i n f e c t e d  w e e d s  s u c h  a s  h o r s e n e t t l e ,  g r o u n d  c h e r r y ,  n i g h t ­
s h a d e ,  a n d  J i m s o n  w e e d .  T h e  f u n g u s  i s  s p r e a d  b y  s p l a s h i n g  r a i n s  a n d  
o n  t h e  h a n d s  a n d  c l o t h i n g  o f  t h o s e  w o r k i n g  v v i t h  p l a n t s  " r e t  w i t h  d e w  
o r  r a i n .  
C o n t r o l .  T h e  c o n t r o l  m e a s u r e s  g i v e n  f o r  e a r l y  b l i g h t  ( p a g e  2 2 )  
a p p l y  i n  g e n e r a l  t o  t h e  c o n t r o l  o f  S e p t o r i a  l e a f  s p o t .  T h e s e  a r e  e r a d i ­
c a t i v e  s e e d  t r e a t m e n t s ,  s e e d b e d  s t e r i l i z a t i o n ,  p r o p e r  c u l t u r a l  p r a c t i c e s ,  
g e n e r a l  s a n i t a t i o n ,  w e e d  c o n t r o l ,  a n d  s p r a y i n g  o r  d u s t i n g  w i t h  f u n g i ­
c i d e s .  I n  g e n e r a l  t h i s  d i s e a s e  i s  m o r e  d i f f i c u l t  t o  c o n t r o l  w i t h  f u n g i c i d e s  
t h a n  i s  e a r l y  b l i g h t .  G o o d  c o n t r o l  i s  a l m o s t  i m p o s s i b l e  i f  f u n g i c i d e s  a r e  
n o t  a p p l i e d  u n t i l  a f t e r  t h e  d i s e a s e  a p p e a r s .  F i x e d - c o p p e r  a n d  z i n e b  
f u n g i c i d e s  ( p a g e  5 0 )  a p p e a r  t o  b e  s o m e w h a t  m o r e  e f f e c t i v e  a g a i n s t  
t h i s  d i s e a s e  t h a n  z i r a m .  
L e s i o n s  c a u s e d  b y  b a c t e r i a l  s p o t  a r e  f i r s t  r a i s e d  ;  l a t e r  t h e y  s i n k  a n d  h a v e  
a  s c a b - l i k e  a p p e a r a n c e .  I n  I l l i n o i s  t h e s e  s p o t s  a r e  t h e  m o s t  s e r i o u s  p a r t  o f  
t h i s  d i s e a s e .  ( F i g .  1 6 )  
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Bacterial Spot 
Bacterial spot is widely distributed in Illinois. It is particularly 
serious in vl'arm seasons with frequent or heavy de,,'s. The disease is 
common on pepper as a leaf and fruit spot, as well as on the tomato. 
Leaf spots appear as small, water-soaked areas which later turn 
brownish-black. The spots are somewhat irregular in outline and have 
a greasy appearance on the upper surface . Several lesions may cause a 
leaflet to turn yellow. Spots on the fruit first appear as· small, black, 
raised "pimples" which are surrounded by water-soaked areas. Later 
the raised portion sinks, forming a cavity and typical scab lesions 
(Fig. 16). The development of these spots on the fruit is the most 
serious aspect of the di sease in Illinois. 
The bacterium causing the disease is Xanthomonas vesicatoria. 
Bacteria oYerv,inter on the seed and probably on occasion in the soil. 
Control. Eradicative seed treatments (page 44) will rid the seed 
of any scab bacteria. Seedbed sterilization (page 45) may also be of 
some help in reducing losses. Spraying or dusting with copper fungi­
cides may help (page 50). Rotation with crops other than pepper is 
recommended. 
Leaf Mold 
Leaf mold, caused by the fungus Cladosporium julvum, is prin­
cipally a greenhouse trouble although on occasion it may develop in 
the garden or field. All above-ground parts of the plant may be 
affected, but generally the greatest damage occurs to the leaves. The 
fruit itself is rarely attacked. 
Yellovvish or light green spots on the upper side of infected leaves 
are the first evidence of the disease. The lower surfaces of these 
patche are often covered ,,"ith a grayish-purple moldy growth 
(Fig. 17). 
When humidity is high, the fungus develops rapidly on the foliage. 
It is spread from plant to plant by watering and air currents, and 
through contact of the leaves. Infections usually progress from the 
lower leaves upward. If control measures are not practiced, the entire 
plant may be affected, and the crop greatly reduced. 
Control. Adequate ventilation and temperatures of at least 60 ° to 
65 ° F. throughout the growing season will lessen damage in the green­
house. At night keep the temperature of the greenhouse higher than 
that outdoors. Thi will reduce the amount of moisture that forms on 
the leaves and thus help to control the disease, since moisture is 
essential for the growth of the mold fungus. If leaf mold becomes 
serious, some night heating may be needed as late as the middle of 
June and as early in the fall as the first of September. The control 
obtained in this way v,rill more than pay for the additional heating. 
If at all possible avoid syringing the plants with water. 
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T h e  u n d e r s i d e s  o f  l e a v e s  a f f e c t e d  w i t h  l e a f  m o l d  o f t e n  s h o w  p a t c h e s  o f  a  
g r a y i s h - p u r p l e  m o l d y  g r o w t h .  O n  t h e  u p p e r  s i d e s ,  y e l l o w i s h  o r  l i g h t  g r e e n  
s p o t s  c o r r e s p o n d  t o  t h e  m o l d y  p a t c h e s .  ( F i g .  1 7 )  
M o l d - r e s i s t a n t  v a r i e t i e s  f o r  g r e e n h o u s e s  h a v e  b e e n  d e v e l o p e d ,  i n ­
c l u d i n g  I m p r o v e d  B a y  S t a t e  a n d  V e t o m o l d ,  w h i c h  a r e  r e d - f r u i t e d  
v a r i e t i e s ,  a n d  O l o b e l l e ,  a  p i n k - f r u i t e d  v a r i e t y .  I m p r o v e d  B a y  S t a t e  
i s  t h e  o n l y  o n e  w i t h  a  h i g h  d e g r e e  o f  r e s i s t a n c e  t o  a l l  k n O \ v n  s t r a i n s  o f  
t h e  l e a f  m o l d  f u n g u s .  
S p r a y i n g  o r  d u s t i n g  , v i t h  z i n e b  o r  f i x e d - c o p p e r  f u n g i c i d e s  ( p a g e  
5 0 )  w i l l  h e l p  t o  p r e v e n t  l e a f - m o l d  i n f e c t i o n s  i n  t h e  f i e l d  b u t  m a y  b e  
o f  l i t t l e  v a l u e  i n  t h e  g r e e n h o u s e .  
L a t e  B l i g h t  
T h e  f u n g u s  ( P h y t o p h t h o r a  i n f e s t a n s )  t h a t  c a u s e s  t h e  l a t e - b l i g h t  
d i s e a s e  o f  p o t a t o e s  i s  a l s o  r e s p o n s i b l e  f o r  l a t e  b l i g h t  i n  t o m a t o e s .  T h i s  
d i s e a s e  w a s  n o t  s e r i o u s  o n  t o m a t o e s  i n  I l l i n o i s  u n t i l  1 9 4 5  ( a c c o r d i n g  
t o  a v a i l a b l e  r e c o r d s  o f  t h e  p a s t  3 0  y e a r s ) .  S i n c e  t h a t  t i m e  i t  h a s  
a p p e a r e d  e v e r y  y e a r  i n  s o m e  a r e a s .  W h e n  c o n d i t i o n s  a r e  e x t r e m e l y  
f a v o r a b l e  f o r  i n f e c t i o n  ( t e m p e r a t u r e s  b e t w e e n  5 0 °  a n d  7 0 °  F . ,  p l u s  
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Late blight first ap­
pears as dark brown 
water-soaked areas 
on leaves and stems. 
O ften a pale green 
band surrounds the 
brown spot on the 
leaf. (Fig. 18) 
high humidity or rainfall) and ,yhere protective fungicides have not 
been applied, the dif:ca~e may spread throughout a large tomato field 
in a few days' time, killing the yines and rotting all green and ripe 
fruit. 
First symptoms of late blight are irrcgularly shaped, dark brown, 
water-~oaked areas on the stems and leaves (Fig. 18). A pale green 
band of tissue usually ~urrounds the affected area on the leaf. The 
grayish, moldy growth of the fungus may be found on the underside 
of these pot. Severely affected plants look as if they have been 
killed by frost. 
Fruit rotting usuall~" starts at or ncar the stcm end and soon spread 
oYcr the entire fruit (Fig. 19) . Rotted areas are greenish-black ,yith a 
rathcr firm but slightly "Tinkled surface. Under moist condition the 
grO\vth of the fungus ma:v be apparcnt on the surface of affected fruits. 
Infections on tomatoes originate for the most part from imported 
tomato plant~, from nearby potato fields, or from infected greenhouse 
tomatoes. After infection begins, it is pread by the microscopic spores 
or ~eeds of the fungus. These are produced by the hundreds on each 
individual spot and may be carried for some distance by air currents. 
Since a new crop of spores is produccd e\"ery two or three days under 
favorable conditions, a single blighted tomato or potato plant may 
give rise to a tremendous numbcr of infections in a field. 
Control. Bordeaux mixture , fixed copper, or zineb fungic ides (page 
50) ,yill control late blight satisfactorily, particularly if they are ap­
plied before the disease becomes scattered throughout the planting. 
Ziram is not recommended for control of this disease. 
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L a t e  b l i g h t  a t t a c k s  b o t h  g r e e n  a n d  r i p e  f r u i t .  R o t t e d  a r e a s  a r e  g r e e n i s h ­
b l a c k  a n d  s o m e w h a t  w r i n k l e d ,  t h o u g h  f i r m .  ( F i g .  1 9 )  
T o m a t o e s  s h o u l d  n o t  b e  p l a n t e d  i n  t h e  f i e l d  f o l l o w i n g  p o t a t o e s ,  
n o r  s h o u l d  t h e s e  c r o p s  b e  p l a n t e d  i n  a d j a c e n t  f i e l d s .  
B u c k e y e  R o t  
B u c k e y e  r o t ,  c a u s e d  b y  a  f u n g u s  ( P h y t o p h t h o r a  t e r r e s t r i a )  ,  o c c u r s  
o n  e i t h e r  g r e e n  o r  r i p e  f r u i t  a n d  i f '  m o s t  c o m m o n  i n  p o o r l y  d r a i n e d  
f i e l d s  d u r i n g  w a r m ,  " v e t  w e a t h e r .  I t  m a y  a l s o  a t t a c k  e g g p l a n t  a n d  
p e p p e r  f r u i t .  
T h e  r o t  a p p e a r s  a s  a  g r e e n i s h  t o  b r o w n i s h  w a t e r - s o a k e d  s p o t  n e a r  
t h e  b l o s s o m  e n d  o f  t h e  f r u i t  w h e r e  i t  i s  i n  c o n t a c t  " ' i t h  t h e  s o i l .  T h e  
r o t t e d  a r e a  e n l a r g e s  r a p i d l y  i n  w a r m  , , , e a t h e r  u n t i l  o n e - h a l f  o r  m o r e  
o f  t h e  f r u i t  i s  c o v e r e d .  ' V h e n  t h e  r o t  d e y e l o p : - ;  s l o v v l y ,  d e f i n i t e  z o n a ­
t i o n s  o r  d a r k  c o n c e n t r i c  r i n g s  a p p e a r  i n  t h e  d e c a y e d  a r e a  ( F i g .  2 0 ) .  
I n  , v e t  w e a t h e r  t h e  g r a y i s h - w h i t e  f u n g u s  g r o w t h  m a y  d e y e l o p  o n  t h e  
r o t t e d  f r u i t .  
C o n t r o l .  G o o d  d r a i n a g e  i s  p a r t i c u l a r l y  i m p o r t a n t  i n  p r e v e n t i n g  
l o s s e s .  A  t h r e e - y e a r  r o t a t i o n  w i t h  c r o p s  o t h e r  t h a n  e g g p l a n t s  o r  
p e p p e r s  w i l l  a l s o  h e l p  t o  c o n t r o l  t h e  d i s e a s e .  S t a k i n g  p l a n t s  i n  t h e  
g a r d e n  w i l l  h e l p  c o n s i d e r a b l y  b y  k e e p i n g  t h e  f r u i t s  f r o m  t o u c h i n g  t h e  
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These tomatoes in­
dicate how "buck­
eye rot" gets its 
name. Infection 
starts as a greenish 
to brownish spot 
near the blossom 
end and enlarges 
rapidly in warm 
weather. (Fig. 20) 
~oi1. Spraying or dusting \yith a fixcd-coppcr fungicidc (pagc 50) ,yill 
help to protect the fruits against infection. 
Blossom-End Rot 
Blossom-end rot is a nonparasitic diseasc caused by extreme 
fluctuation in the water supply of the growing plants. It may be a very 
scrious trouble in ficld or greenhousc. Although the disease may appear 
at any stagc of fruit growth, the fruit seems most susceptible when 
it is one - half to h\'o - thirds maturc. A small water - soaked spot 
around or near thc blossom end is the first symptom of the discasc. 
Later the spot enlarges, soon becoming sunken, brown, and leathery 
(Fig. 21). In severe ca"cs it may involvc more than half the affcctcd 
fruit. It is very common for secondary fungi and bacteria to attack 
fruit affected 'with blossom-cnd rot and thus causc further rotting. 
Control. In the grcenhouse, the disease can be largely prevented 
b~- maintaining a uniform supply of soil moisture. Control in the field 
is morc difficult, but any practice which tends to keep the tomato roots 
i'upplied \yith a uniform amount of water will help to reduce losses 
from this disease. In dry weather cultivate plants only as much as is 
absolutely necessary for \vced control. Do not make heavy applica­
tions of nitrogen fertilizer, since excessive nitrogen appears to in­
crcase susceptibility to blossom-end rot. 
Botrytis Fruit Rot 
Severe losscs occur in greenhouse crops some years as a result of 
Botrytis fruit rot (caused by the fungus BotTytis sp.). Damp, cloudy 
weathcr appcars to be very favorable for outbreaks of the disease. 
Syringing the plant with water and jarring the plant to insure pollina­
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B l o s s o m - e n d  r o t  i s  j u s t  s t a r t i n g  o n  t h e  t o p  t o m a t o .  A s  t h e  r o t  s p r e a d s  i t  
b e c o m e s  s u n k e n  a n d  l e a t h e r y ,  a s  o n  t h e  b o t t o m  t o m a t o .  ( F i g .  2 1 )  
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A grayish, powdery, moldy growth covers diseased areas of tomatoes af­
fected with botrytis fruit rot. (Fig. 22) 
tion 100 en tremendous numbers of the spores ( eeds) of the fungus 
into the air. These spores are then carried by air currents to other 
plants. 
The di ease first appears as a small, water-soaked spot near the 
tem end of the green fruit . The infection spreads rapidly, and ulti­
mately mo t, if not all, of the fruit may be affected (Fig. 22). The 
diseased area is covered with a grayish, powdery, moldy growth com­
posed of countless fungus spores. 
Although infection is ll10f't eyident on the fruit, the main stem, 
the flowers, and the fruit stalks may al 0 be affected at times. 
Control. Measures for the control of this disease are essentially 
the ame as those for leaf mold (page 25 ) . It is particularly important 
to avoid syringing the plants. 
Carefully picking di eased fruits and removing them from the 
greenhouse may help some\vhat to keep losse at a minimum, partic­
ularly if this is done when the disease first appears. 
Spraying or dusting with fixed-copper compounds (page 50) may 
aid in preventing infection, but th is measure cannot be relied upon 
exclusively. 
3 2  
C i r c u l a r  N o .  6 8 3  
A n t h r a c n o s e  
A n t h r a c n o s e ,  o r  r i p e  r o t ,  c a u s e d  b y  t h e  f u n g u s  C o l l e t o t r i c h u m  
p h o m o i d e s ,  i s  t h e  m o s t  w i d e s p r e a d  a n d  d e s t r u c t i v e  t o m a t o  f r u i t  r o t  
i n  I l l i n o i s .  I t  a p p e a r s  t o  b e  m o s t  c o m m o n  o n  p l a n t s  g r o ' w i n g  i n  p o o r l y  
d r a i n e d  a n d  i n f e r t i l e  s o i l s ,  a n d  o n  p l a n t s  w h i c h  h a v e  l o s t  m u c h  o f  t h e i r  
f o l i a g e  f r o m  d i s e a s e  o r  o t h e r  c a u s e s .  
A l t h o u g h  m a n y  i n f e c t i o n s  p r o b a b l y  t a k e  p l a c e  w h e n  t h e  f r u i t  i  
s t i l l  g r e e n ,  t h e  d i s e a s e  i s  n o t  e v i d e n t  u n t i l  t h e  f r u i t  i s  r i p e  o r  n e a r l y  
r i p e .  T h e n  i t  a p p e a r s  a s  s m a l l ,  s l i g h t l y  s u n k e n ,  c i r c u l a r ,  w a t e r - s o a k e d  
s p o t s  ( F i g .  2 3 )  ,  w h i c h  e n l a r g e  r a p i d l y  i n  w a r m  w e a t h e r .  T h e  c e n t e r  
A n t h r a c n o s e  b e c o m e s  e v i d e n t  w h e n  f r u i t  i s  r i p e  o r  n e a r l y  r i p e ,  m a k i n g  i t s  
a p p e a r a n c e  a s  s m a l l ,  r o u n d ,  s l i g h t l y  s u n k e n ,  w a t e r - s o a k e d  s p o t s .  ( F i g .  2 3 )  
o f  e a c h  s p o t  b e c o m e s  d a r k e n e d  a n d  i n  m o i s t  " ' e a t h e r  m a y  t u r n  p i n k .  
T h e s e  r o t t e d  a r e a s  a r e  c o m m o n l y  m a r k e d  , , - i t h  c o n c e n t r i c  r i n g s .  T h e  
" " , h o l e  f r u i t  m a y  b e  a l m o s t  c o m p l e t e l y  c o v e r e d  w i t h  a n t h r a c n o s e  s p o t s  
i n  a  m a t t e r  o f  2 4  h o u r s  o r  s o  a f t e r  p i c k i n g  i f  c o n d i t i o n s  a r e  f a v o r a b l e .  
C o n t r o l .  S o m e  o f  t h e  l o s s e s  f r o m  a n t h r a c n o s e  c a n  b e  a v o i d e d  i f  
a d e q u a t e  s o i l  f e r t i l i t y  i s  m a i n t a i n e d  a n d  i f  t h e  t o m a t o  p l a n t i n g  i s  
w e l l - d r a i n e d .  A  f o u r - o r  f i v e - y e a r  r o t a t i o n  a l s o  w i l l  h e l p  i n  c o n t r o l l i n g  
t h e  d i s e a s e .  
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In the home garden, all ripe fruit should be harvested at each 
picking. If it is left in the field, it will decay and serve as sources of 
infection for the remaining fruit. This measure is probably impractical 
for larger plantings. 
Results of recent experiments show that ziram and zineb fungi ­
cides (page 50) have considerable value as protectants against anthrac­
nose infections. The fixed-copper fungicides are not very effective in 
control of anthracnose. 
Minor Fruit Rots 
Several minor rots may damage the tomato fruit in the field or, in 
the case of "green wraps," during shipment to market. Many different 
species of fungi and bacteria are responsible for such rots. They com­
monly infect the fruits through insect-feeding punctures, growth cracks, 
or mechanical injuries. Some of these organisms cause a distinct odor 
of fermentation. One of the most common types is a soft, watery rot 
which makes the diseased fruit resemble bags of water hanging on 
the vine. 
These fruit rots appear to be least severe on plants growing in 
well-drained soil. They are generally most prevalent during and after 
periods of excessive rainfall. 
Control. Grow tomatoes in 'well-drained soil. Use care to ayoid 
injuring fruits that are picked and wrapped for shipment 'while they 
are still green. Spraying or dusting with fixed-copper fungicides may 
aid in controlling some of the e rots. 
TOMATO INSECTS AND THEIR CONTROL 
Flea beetles, tOlnato worms, cutworn1s, and aphids or plant 
lice are the most important of the insects attacking ton1atoes. 
In the greenhouse, the tomato may also be attacked by white­
flies, nematodes, and symphylids. Garden slugs frequently daln­
age ripening tomato fruit. 
All the tOlnato insects are n10re or less general feeders , at­
tacking potatoes, eggplants, peppers, and such weeds as ground 
cherry, horsenettle, and buffalo bur. Preventing these plants fron1 
becOlning heavily infested with insects is often a great help in 
reducing injury to tomatoes. 
Insects attack the tomato in a number of ways. They may 
eat the foliage and fruit , destroy the roots, suck sap fron1 the 
plants, or transmit harmful disease organisms. The type of injury 
depends largely upon the feeding habits of the insect. 
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I n  g e n e r a l ,  i n s e c t s  1 1 1 a y  b e  d i v i d e d  i n t o  t w o  c l a s s e s  a c c o r d ­
i n g  t o  t h e i r  f e e d i n g  h a b i t s :  ( 1 )  c h e w i n g  i n s e c t s .  s u c h  a s  t h e  
t 0 1 l 1 a t o  w o r m s  a n d  f l e a  b e e t l e s ,  a n d  ( 2 )  s u c k i n g  i n s e c t s ,  s u c h  a s  
a p h i d s  a n d  w h i t e f l i e s .  C h e w i n g  i n s e c t s  e a t  a w a y  p a r t s  o f  t h e  
p l a n t  a n d  a r e  u s u a l l y  c o n t r o l l e d  b y  a  s t o 1 l 1 a c h  p o i s o n .  S u c k i n g  
i n s e c t s  s e c u r e  t h e i r  f o o d  b y  p i e r c i n g  t h e  p l a n t  w i t h  t h e i r  n e e d l e ­
l i k e  b e a k s  a n d  s u c k i n g  o u t  t h e  s a p .  F o r  t h e i r  c o n t r o l .  a  c o n t a c t  
p o i s o n  i s  l l l O s t  e f f e c t i v e .  S t o 1 l 1 a c h  p o i s o n s  a r e  o f  n o  v a l u e  a g a i n s t  
s u c k i n g  i n s e c t s  o n  p l a n t s .  
F l e a  B e e t l e s  
S e v e r a l  s p e c i e s  o f  f l e a  b e e t l e s  a t t a c k  t o m a t o e s .  ~Iost i m p o r t a n t  
a r e  t h e  p o t a t o  a n d  e g g p l a n t  f l e a  b e e t l e s .
l  
A d u l t  i n s e c t s  a r c  a b o u t  l ! J . . 6  
i n c h  l o n g ,  b r m v n i s h - b l a c k  t o  b l a c k ,  a n d  v e r y  a c t i v e  w h e n  d i s t u r b e d .  
I n j u r y .  U s u a l l y  i n j u r y  t o  t h e  t o m a t o  i s  m o s t  s e " c r e  d u r i n g  t h e  
c a r l y  g r o w i n g  s e a s o n .  L e a v e s  o f  b a d l y  i n j u r e d  p l a n t s  a r c  s o  f u l l  o f  
s m a l l  h o l e s  , , , h e r e  t h e  b c e t l e s  h a v e  f e d  t h a t  t h e y  l o o k  a s  i f  t h e y  h a v e  
b e e n  p e p p e r e d  w i t h  f i n e  s h o t  ( F i g .  2 4 ) .  T h e  m a r g i n s  o f  t h c s c  f e e d i n g  
F l e a  b e e t l e s  f e e d  o n  t h e  
l e a v e s  o f  p l a n t s ,  l e a v i n g  
m a n y  s m a l l  h o l e s .  T h i s  
e g g p l a n t  s h o w s  t y p i c a l  
i n j u r y .  T o m a t o  l e a v e s  
e a t e n  b y  t h e s e  i n s e c t s  
h a v e  t h e  s a m e  a p p e a r ­
a n c e .  ( F i g .  2 4 )  
p u n c t u r e s  u s u a l l y  d r y  o u t  a n d  c a u s e  t h e  d e a t h  o f  a n  e n t i r e  l e a f .  T h e  
y o u n g  o f  f l e a  b e e t l e s  a t t a c k  t h e  r o o t s  a n d  l o w e r  s t e m s  o f  s o m e  c r o p s ,  
b u t  t h e y  a r e  n o t  o f  m u c h  i m p o r t a n c e  o n  t o m a t o e s .  
L i f e  h i s t o r y  a n d  h a b i t s .  F l e a  b e e t l e s  s p e n d  t h e  , , ' i n t e r  i n  t h e  
a d u l t  s t a g e  u n d e r  t r a s h  a n d  r u b b i s h  i n  o r  n c a r  t h e  t o m a t o  f i e l d .  I n  t h e  
s p r i n g  t h e y  e m e r g e  a n d  f e e d  f o r  a  w h i l e  u p o n  w i l d  h o s t  p l a n t s  a n d  
l a t e r  u p o n  t h e  t o m a t o  a n d  o t h e r  c u l t i v a t e d  c r o p s .  T h e y  l a y  t h e i r  e g g s  
1  E p i l r i x  c u c u m e r i s  ( H a r l ' . )  a n d  E p i l r i x  f u s c u l a  C r o t c h .  
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in the ~oil around planb that they feed on. After a few days, small 
'\'hite or yellmyish-white lan"ae hatch from the eggs and start feeding 
upon the root:::3. One or hyo generations are produced each year. 
Control. Clo:::3ely ,yatch young tomato plants, e pecially after they 
are transplanted, anel apply control measures upon the first sign of 
injury. DD'I' , either as a du~t or spray tpage 52) , is effeetiye if the 
plants aTe thoroughly coveTed. Beetles quickly find the untreated parts 
of a plant and !:ltart feecling on them. 
Tomato Hornworms 
Largest and be~t knO\yn of the tomato insects are the tomato horn­
" 'orms! (Fig. 25). These ,yorms ,yhen fully grO\yn are 3 to 4 inches 
long; are green to brown in color, ,,"ith diagonal white stripes along the 
side:::;; and ha '"e a prominent horn on the rear end of the body. 
Injury. Hormyorms are ral'enou feeders. During the hyo or three 
\yeeks they spend on tomato plants, they consume large quantities of 
foliage and occasionally attack the fruits. Injury usually becomes 
apparent about the middle of the summer and continues until the end 
of the gro\ying season unless the worms are controlled. 
Life history and habits. Hormyorms spend the winter as dark­
brO\yn, inactive pupae (cocoons) several inches below the soil surface. 
In the spring they emerge as large , dark gray hawk moths. These are 
often seen hoyering over petunia, .Timson weed, and other flowers from 
which they sip nectar. They lay greenish -yellow eggs on the under­
side of tomato leayes. It takes about a week for the eggs to hatch and 
about 3 weeks for the worms to become full gro\\"n. At least a full first 
and a partial second generation occur during the gro\\"ing season. 
Control. Hand-picklng is an effecti\"e way to rid a small garden 
of hornworms, but is not practicable where tomatoes are grown on a 
large scale. In large plantings, hormyorms can be controlled by an 
application of DDT dust or spra~r (page 52). 
During most seasons hormyorms arc held in check by tin~,; wasp 
parasites that feeel \yithin the bodies of the horm\"orms and kill the 
worms before they mature. Parasitized hornworms can be recognized 
by the \yhite cocoons of parasites attached to their backs (Fig. 25 ). 
The~' should not be disturbed if hand-picking is used as a control 
measure. If undisturbed the parasites will emerge from the cocoons and 
attack other hornworms. 
1 Protoparcc quinquenwclllala (Haw.) and P. sexla (Johan.). 
3 6  
C i r c u l a r  N o .  6 8 3  
B  
H o r n w o r m s  c a n  p r a c t i c a l l y  s t r i p  a  p l a n t  o f  i t s  l e a v e s  ( A ) .  T h e y  a r e  h e l d  
i n  c h e c k  b y  t i n y  w a s p  p a r a s i t e s .  H o r n w o r m s  w i t h  p a r a s i t e  c o c o o n s  o n  
t h e i r  b a c k s  ( B )  s h o u l d  n o t  b e  d e s t r o y e d ,  s i n c e  t h e  h o r n w o r m s  w i l l  d o  n o  
m o r e  f e e d i n g  a n d  t h e  p a r a s i t e s  e m e r g i n g  f r o m  t h e  c o c o o n s  w i l l  a t t a c k  
o t h e r  h o r n w o r m s .  ( F i g .  2 5 )  
T o m a t o  F r u i t w o r m s  
B y  f a r  t h e  m o s t  d e s t r u c t i v e  o f  t h e  t o m a t o  f r u i t v , r o r m s  i s  t h e  c o r n  
e a r v v o r m . l  T h i s  i n s e c t  i s  o f t e n  r e f e r r e d  t o  s i m p l y  a s  t h e  t o m a t o  f r u i t ­
· w o r m ,  a l t h o u g h  t h e  g e n e r a l  c l a s s i f i c a t i o n  o f  t o m a t o  f r u i t w o r m s  i n ­
c l u d e s  s e v e r a l  s p e c i e s  o f  c u b v o r m s  a s  w e l l .  T h e  c o r n  e a r w o r m  r a n g e s  
i n  c o l o r  f r o m  a  f l e s h  p i n k  t o  g r e e n  o r  d a r k  b r o w n ,  w i t h  d a r k e r  s t r i p e s  
r u n n i n g  t h e  l e n g t h  o f  t h e  b o d y .  F u l l - g r o w n  w o r m s  a r e  u s u a l l y  a b o u t  
1 )~ i n c h e s  l o n g .  
H  e l i o t h i s  a r m i g e r a  ( H b n . ) .  1  
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Injury. Unlike hornworms, corn earworms feed mainly on tomato 
fruit, attacking fruit of all sizes. They do not confine their feeding to 
single fruits, but move from one to another, destroying much more than 
they consume. Damage to the tomato crop (Fig. 26) is greatest when 
the moths are abundant and the supply of green corn silk is more or 
less limited. In northern Illinois the greatest injury occurs during the 
latter part of the growing season. 
Cutv.'Orms sometimes attack tomato fruit, but ordinarily do not 
do much damage. 
Life history and habits. The corn earworm does not often over­
"'inter north of the Ohio river. To the south it spends the winter 2 to 
6 inches beneath the soil surface as a brown pupa. The moth which 
emerges in the spring has a ,yingspread of about 1~ inches. The wings 
are dark straw to grayish-brovvn. 
The moths lay their eggs on the fresh silks and tassels of corn, on 
tomato plants and eggplants, and on other host plants, both wild and 
cultivated. It takes five to se'-en days for the eggs to hatch. The worms 
feed for three weeks or more before becoming full-grovYl1. During this 
time each worm injures several fruits. Pupation takes place in the 
ground soon after the worms become mature. 
None of the pupae cle,-cloping in the late fall are able to sun-ive 
the cold ,,-inter in central and northern Illinois. J\1igrating moths are 
responsible for the initial tomato fruihvorm infestation each year 111 
the northern two-thirds of the state. 
Control. Regular dusting or spraying of tomatoes for control of 
the corn earworm is not necessary except during years ,,,hen this 
insect is abundant on field and sweet corn. -'Where tomatoes are 
Injuries on these tomatoes are 
typical of the damage done by 
the corn earworm. The fruit is 
ruined by the feeding of these 
worms. They may attack the 
fruit at any stage of its devel­
opment. (Fig. 26) 
3 8  C i r c u l a r  N o .  6 8 3  
a t t a c k e d  b y  c a n y o r m s ,  e a r l y  a n d  t h o r o u g h  t r e a t m e n t  i s  e : : : i s e n t i a l  f o r  
e c u r i n g  t o m a t o e s  f r e e  o f  w o r m s .  1 I a k e  t h r e e  a p p l i c a t i o n s  o f  D D T  
d u s t  o r  s p r a y  ( p a g e  5 2 )  a t  1 0 - t o  1 4 - d a y  i n t e r v a l s ,  b e g i n n i n g  a t  t h e  
t i m e  o f  f i r s t  f r u i t  s e t .  
C u t " ' o r m s  a t t a c k i n g  t o m a t o  f r u i t s  c a n  a l s o  b e  c o n t r o l l e d  i n  t h i s  
m a n n e r .  
C o l o r a d o  P o t a t o  B e e t l e s  
T h e  C o l o r a d o  p o t a t o  b e e t l e !  i s  a n  o y a l ,  h a r d - s h e l l e d  i n s e c t  a b o u t  
: ; s  i n c h  l o n g ,  , y i t h  a l t e r n a t e  b l a c k  a n d  y e l l o w  s t r i p e s  o n  t h e  w i n g  
c o y e r s .  T h e  f u l l - g r o w n  y o u n g  a r e  s l u g g i s h ,  s o f t - b o d i e d ,  h u m p b a c k e d  
g r u b s .  T h e y  a r e  r e d  · w i t h  t w o  r o w s  o f  b l a c k  s p o t : "  o n  e a c h  s i d e  o f  t h e  
b o d y  a n d  a r e  a b o u t  t h e  s a m e  s i z e  a s  t h e  a d u l t  b e e t l e s .  
I n j u r y .  T h i s  b e e t l e  i s  a  t y p i c a l  c h e , y i n g  i n s e c t .  A l t h o u g h  i t  i s  p r i ­
m a r i l y  a  p e s t  o f  o t h e r  c r o p s ,  i t  o f t e n  a t t a c k s  t o m a t o e : " .  B o t h  t h e  a d u l t s  
a n d  l a r v a e  f e e d  o n  t h e  f o l i a g e  a n d  i f  t h e y  a r e  n u m e r o u s  m a y  c o m ­
p l e t e l y  s t r i p  t h e  p l a n t s .  
L i f e  h i s t o r y  a n d  h a b i t s .  T h e  C o l o r a d o  p o t a t o  b e e t l e  o v e r w i n t e r s  
i n  t h e  a d u l t  s t a g e  s e v e r a l  i n c h e s  b e l o w  t h e  s u r f a c e  o f  t h e  s o i l .  T h e  
b e e t l e s  c o m e  o u t  o f  t h e  s o i l  i n  t h e  s p r i n g  t o  f e e d  a n d  l a y  c y l i n d r i c a l ,  
orange-~'ellow e g g s .  T h e  e g g s  a r e  d e p o : : ; i t e d  i n  group~ o f  5  o r  m o r e  o n  
t h e  u n d e r s i d e s  o f  t h e  l e a v e s .  I t  t a k e s  4  t o  9  d a y s  f o r  t h e  e g g s  t o  h a t c h  
a n d  a b o u t  3  w e e k s  f o r  t h e  g r u b s  t o  b e c o m e  f u l l - g r O \ \ " l 1 .  T h e s e  f u l l - g r m y n  
g r u b s  t h e n  d e s c e n d  i n t o  t h e  s o i l ,  m a k e  a  s p h e r i c a l  c e l l ,  a n d  t r a n s f o r m  
t o  t h e  p u p a l  s t a g e .  A f t e r  5  t o  1 0  d a y s ,  t h e  a d u l t  b e e t l e : - ,  a p p e a r ,  f e e d  
f o r  s e v e r a l  d a y s ,  a n d  l a y  e g g s  f o r  t h e  s e c o n d  g e n e r a t i o n .  T , , ' o  g e n e r a ­
t i o n s  o c c u r  a n n u a l l y .  
C o n t r o l .  T h e  C o l o r a d o  p o t a t o  b e e t l e  c a n  b e  e a s i l y  c o n t r o l l e d  b y  
D D T  d u s t s  o r  s p r a y s  ( p a g e  5 2 ) .  T h e  i n s e c t i c i d e  s h o u l d  b e  a p p l i e d  
\ \ " h e n  t h e  beetle~ o r  g r u b s  a r e  f i r : : ; t  n o t i c e d .  O n e  o r  b y o  t r e a t m e n t s  
; . ; h o u l d  e l i m i n a t e  b o t h  t h e  a d u l t s  a n d  l a r y a e .  
G a r d e n  S l u g s  
S e v e r a l  s p e c i e s  o f  s l u g s  a t t a c k  t o m a t o e s .  T h e i r  prc~ence i s  e a s i l y  
d e t e c t e d  b y  t h e  s h i n y  t r a i l s  o f  s l i m e  t h e y  l e a v e  i n  t h e i r  p a t h s .  T h e s e  
l i m y ,  repul~ive c r e a t u r e s  r e s e m b l e  s n a i l : : ;  i n  g e n e r a l  a p p e a r a n c e .  T h e y  
r a n g e  i n  c o l o r  f r o m  g r a y  t o  d a r k  b l u e  a n d  a r e  1  t o  3  i n c h e s  l o n g .  
I n j u r y .  S l u g s  a r e  m o s t  t r o u b l e s o m e  d u r i n g  s e a s o n s  w h e n  t h e r e  i s  
a  g r e a t  d e a l  o f  m o i s t u r e .  T h e y  r a s p  o u t  h o l e s  i n  t h e  f o l i a g e  a n d  f r u i t  
o f  t o m a t o  p l a n t s ,  t h e  p r i n c i p a l  i n j u r y  b e i n g  t o  t h e  r i p e n i n g  f r u i t .  
B l e m i s h e s  a n d  d e c a y  a r e  c o m m o n  o n  t o m a t o e s  t h a t  h a y e  b e e n  a t t a c k e d .  
L e p t i n o t a r s a  d e c e m l i n e a t a  ( S a y ) .  1  
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Life history and habits. Slugs lay their eggs in clusters in moist 
oil or other protected places. These hatch in three weeks or more, 
depending upon the ,,"cather. DeYelopment depends largely upon food 
and living conditions. Slugs are said to live for several years. 
Control. ~Ietaldehyde is recommended for the control of garden 
lugs. Follow the manufacturer's directions in the use of this material. 
An application of hydratcd lime may afford some protection. 
Cutworms 
nlost grO\\'crs are familiar with cuh\"orms and the damage they do. 
Seyeral specics of these plump, ,veIl-fed worms (Fig. 27 ) damage 
tomatocs. Although they vary considerably in habits and appearance, 
Newly hatched cutworms are usually darker and more hairy than mature 
ones. After feeding for about a month they become full grown ( b , c, d ). 
Then they change into pupae (cocoons), and remain in this stage about two 
weeks. Emerging as moths (a) , they are ready to lay eggs (e, egg much 
enlarged ; f , egg mass) to start a new generation. (Fig. 27) 
they are usually gray to bro'wn or black in color and are from 1 ~ to 2 
inches long ,,,hen full -grown. 
Injury. Cutworms are ordinarily most troublesome during the 
early pring, doing their damage in the hotbed or in the fie ld and 
garden soon after transplanting. They may cut the plants off at or 
near the ground level, feed on the foliage or fruit, or destroy the root . 
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T h e  c u t t i n g  o f f  o f  t h e  y o u n g  p l a n t s  i s  u i : : i u a l l y  t h e  m o s t  l l o t i c e a b l e  
I n J u r y .  
L i f e  h i s t o r y  a n d  h a b i t s .  M o s t  o f  t h e  c o m m o n  c u t w o r m s  p a s s  t h e  
, y i n t e r  i n  t h e  " ' o r m  s t a g e .  T h e y  m a y  b e  f o u n d  h i b e r n a t i n g  i n  t h e  s o i l ,  
c l u m p s  o f  g r a s s ,  o r  o t h e r  p r o t e c t e d  p l a c e s .  F e e d i n g  b e g i n s  e a r l y  i n  t h e  
s p r i n g  a n d  c o n t i n u e s  u n t i l  t h e  w o r m s  b e c o m e  f u l l - g r o w n .  P u p a t i o n  
t a k e s  p l a c e  u n d e r g r o u n d .  A d u l t  m o t h s  e m e r g e  d u r i n g  l a t e  s p r i n g  a n d  
c o m m e n c e  l a y i n g  e g g s  s h o r t l y  t h e r e a f t e r .  E g g s  a r e  l a i d  o n  t h e  g r o u n d ,  
a n d  o n  t h e  s t e m s  o f  w e e d s ,  g r a s s e s ,  o r  o t h e r  p l a n t s .  1 I o s t  o f  t h e  
c o m m o n  c u t w o r m s  h a v e  b u t  o n e  g e n e r a t i o n  a  y e a r .  
C o n t r o l .  C l e a n  c u l t i v a t i o n  o f  c r o p s  t h a t  p r e c e d e  t o m a t o e s  i s  o f  
c o n s i d e r a b l e  i m p o r t a n c e  i n  c u t w o r m  c o n t r o l .  S o d  o r  w e e d y  g r o u n d  
u p o n  · w h i c h  t o m a t o e s  a r e  t o  b e  g r o w n  t h e  f o l l m v i n g  y e a r  s h o u l d  b e  
p l o - w e d  d u r i n g  l a t e  s u m m e r  o r  e a r l y  f a l l  a n d  k e p t  c l e a n  i n  o r d e r  t o  
k e e p  c u t w o r m  m o t h s  f r o m  l a y i n g  e g g s .  
I n  a  s m a l l  g a r d e n ,  c u t w o r m s  c a n  b e  c o l l e c t e d  b y  h a n d .  Y o u n g  
p l a n t s  c a n  b e  p r o t e c t e d  b y  p r e s s i n g  t i n  o r  c a r d b o a r d  c y l i n d e r s  i n t o  t h e  
s o i l  a r o u n d  t h e  p l a n t s ,  o r  b y  · w r a p p i n g  t h e  s t e m  \ \ " i t h  a  4 - i n c h  c o l l a r  
o f  p a p e r  a t  t r a n s p l a n t i n g  t i m e .  
C u t v Y o r m s  t h a t  a t t a c k  p l a n t s  a b o v e  g r o u n d  c a n  b e  s u c c e s s f u l l y  
c o n t r o l l e d  w i t h  t h e  p o i s o n  b r a n  b a i t  d e s c r i b e d  o n  p a g e  5 3 .  B a i t  s h o u l d  
b e  e v e n l y  d i s t r i b u t e d  a t  t h e  r a t e  o f  8  t o  1 0  p o u n d s  a n  a c r e  a f t e r  
s u n s e t .  I f  b a i t  i s  a p p l i e d  e a r l i e r  i t  t e n d s  t o  d r y  o u t  a n d  b e c o m e s  u n ­
a t t r a c t i y e  t o  t h e  w o r m s .  L a n d  t h a t  i s  k n o w n  t o  b e  i n f e s t e d  w i t h  c u t ­
, , · o r m s  i n  t h e  s p r i n g  s h o u l d  b e  b a i t e d  s e v e r a l  t i m e s  b e f o r e  t h e  t o m a t o e s  
a r c  t r a n s p l a n t e d ,  a n d  a f t e r w a r d s  i f  n e c e s s a r y .  P o i s o n  b r a n  b a i t  w i l l  
n o t  c o n t r o l  t h e  b l a c k  c u t w o r m  a n d  o t h e r s  t h a t  f e e d  u n d e r g r o u n d .  
A n  a p p l i c a t i o n  o f  D D T  d u s t  o r  s p r a y  ( p a g e  5 2 )  t o  t h e  g r o u n d  
a r o u n d  n e w l y  t r a n s p l a n t e d  t o m a t o  p l a n t s  \ \ " i l l  a f f o r d  a  c e r t a i n  d e g r e e  
o f  p r o t e c t i o n .  
A p h i d s  o r  P l a n t  L i c e  
A p h i d s ,  o r  p l a n t  l i c e , t  a r e  s m a l l ,  s o f t - b o d i e d  i n s e c t s  t h a t  s e c u r e  
t h e i r  f o o d  b y  s u c k i n g  s a p  f r o m  t h e  p l a n t s .  T h e y  a r e  a b o u t  Y c ;  i n c h  o r  
l e s s  i n  l e n g t h ,  a n d  v a r y  i n  c o l o r  f r o m  s o l i e l  p i n k  t o  d a r k  g r e e n .  B o t h  
w i n g e d  a n d  w i n g l e s s  a d u l t s  m a y  a p p e a r  o n  t h e  s a m e  p l a n t .  
I n j u r y .  A p h i d s  a r c  s e l d o m  n u m e r o u s  e n o u g h  o n  t o m a t o e s  t o  k i l l  
t h e  p l a n t s .  T h e y  m a y ,  h o \ \ " e v e r ,  s t u n t  t h e  p l a n t s  a n d  i n j u r e  t h e  f r u i t  
c l u s t e r s  e n o u g h  t o  r e d u c e  y i e l d s .  T h e y  a l s o  t r a n s m i t  v i r u s  d i s e a s e s  o f  
t o m a t o e s .  
A p h i d s  p r e f e r  t h e  s h a d e d  p a r t s  o f  a  p l a n t ,  b u t  m a y  b e  f o u n d  o n  
e x p o s e d  b l o s s o m  c l u s t e r s  a n d  g r o w i n g  t i p : : : : .  T h e y  f e e d  e n t i r e l y  o n  
j u i c e s  e x t r a c t e d  f r o m  p l a n t s  w i t h  t h e i r  s m a l l ,  p i e r c i n g  m o u t h  p a r t s .  
]  J J a c r o s i p h w n  g ( ' i  ( K o c h )  a n d  o t h c r  f ' p e c i c f ' .  
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'Vhether grown in the greenhouse or out-of-doors, tomatoes should 
be carefully watched for aphid infestation and promptly and 
thoroughly treated if the insects are abundant enough to cause damage. 
Life history and habits. The potato aphid, 'i'i'hich is commonly 
found on tomato plants, spends the winter in the egg stage on rose 
bushes. During the summer 'i\ringed females are produced that migrate 
back to tomato, potato, and other plants, where they feed and repro ­
duce. Both winged and wingless females occur, each capable of giving 
birth to as many as 50 young over a period of two weeks. Ten days 
to three 'i"eeks are required for the young to reach the adult stage. 
During the fall, winged females migrate back to the rose, v,here a 
generation of wingless egg-laying females is produced. Several gen­
erations are produced each year. 
Control. Aphids can be controlled on tomato plants by a thorough 
application of a nicotine spray or dust (page 52). Nicotine should be 
applied only 'when the temperature is above 70° F . Parathion (page 
52) and tetraethyl pyrophosphate (page 53) are also effectiye on 
tomato aphids. Avoid overdosing with these latter two insecticides as 
they may injure tomato plants. 
Whiteflies 
Greenhouse tomatoes are sometimes infested 'i"ith tiny, pO'iHlery­
"'hite insects, known as whiteflies,1 that S'i"arm off the plants when 
disturbed. The adults, which may be seen at rest on the underside of 
infested leayes, are about ~ {) inch long and have four wings. The 
young, also found on the underside of leayes, are very small , oval, 
scale-like creature~, light green in color. 
Injury. Injury from this pest is common on tomatoes and other 
greenhouse crops. Both adults and young suck sap from the plants. If 
the infestation is yery heR'i'Y, the plants become stunted and unpro­
ductiye. The young excrete a sticky substance 'iyhich coyers foliage 
or fruit and supports a growth of black fungus. 
Life history and habits. All stages of 'iyhitefly may be found at 
any time in an infested greenhouse. The egg~, which hatch in 10 to 14 
days, are deposited on the underside of leaves. After hatching, the 
nymphs attach themselyes and begin sucking sap from the plants. 
They are then oyal-shaped, motionless, and light green. About two 
'i"eeks from the time of hatching, adults emerge and begin at once to 
lay eggs. 
Control. 'Yhiteflies can be controlled by an application of DDT 
dust or spray (page 52). Parathion applied in the form of an aerosol 
Trialeurode.· v apol"ariol"wn nVcstw.) 1 
4 2  
C i r c u l a r  N o .  6 8 3  
A n  e x t r e m e  c a s e  o f  r o o t  s w e l l i n g  a n d  d i s t o r t i o n  c a u s e d  b y  t h e  r o o t - k n o t  
n e m a t o d e .  A f f e c t e d  p l a n t s  b e c o m e  s t u n t e d  a n d  e v e n t u a l l y  d i e .  ( F i g .  2 8 )  
i s  a l s o  e f f e c t i v c .  T V  h i l e  a p p l y i n g  a n  a e r o s o l  i n  a  g r e e n h o u s e ,  b e  s u r e  t o  
p r o t e c t  y o u r s e l f  b y  w e a r i n g  a  m a s k  r e c o m m e n d e d  t o  a b s o r b  t h e  
i n s e c t i c i d e .  
E e l w o r m s  o r  N e m a t o d e s  
R o o t - k n o t  o f  t o m a t o  i s  c a u s e d  b y  m i c r o s c o p i c  e e l w o r m s ,  o r  n e m a ­
t o d e s .
1  
I n  I l l i n o i s  t h e s e  p e s t s  a r e  o f  g r c a t e s t  i m p o r t a n c e  i n  t h e  g r e e n ­
h o u s e ,  b u t  m a y  a t t a c k  t o m a t o e s  i n  t h e  f i e l d ,  e s p e c i a l l y  i f  t h e  y o u n g  
p l a n t s  w e r e  g r o w n  i n  i n f e s t e d  s o i l .  
J  S p e c i e s  o f  M  e l o i d o g Y l l c  G o e l d i .  
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Injury. These yery small ,yhite worms bore into the roots of 
tomato and other crop:-" causing characteristic knots or s,velling , as 
shown in Fig. 28. Thi::i abnormal grmdh of the roots prevents the 
normal tran:.:portation of \yater and food materials, causing the plants 
to become stunted and eyentually to die. If tomatoes are ,yilting or 
dying prematurely, a few plant:.: should be dug up and the roots 
examined for this trouble. 
Control. Every precaution should be taken to prevent infestation 
in houses that are free of this pest. Before planting, thoroughly steri­
lize infested soil, benches, and \yalks, preferably with steam (page 47) . 
If steam is not available, certain chemicals can be used to sterilize 
nematode-infested soil. These are (1) methyl bromide - ethylene di­
chloride-carbon tetrachloride, (2) ethylene dibromide, (3) methyl 
bromide in xylene, (4) "D-D" mixture (dichloro-propane and di­
chloropropene), and (5) chloropicrin. Follow the directions of the 
manufacturer in the use of the:-;e material::::. 
Field or garden soil that is known to be infested should not be 
planted to tomatoes or other susceptible crops. 
Symphylids 
Symphylids1 are primarily greenhou e pests in this state. Tomatoes 
cannot be grown successfully in houses ,yhere the soil is infested with 
these insect. They are white, centipede-like creatures, about 1:! inch 
long \yhen full-grown, and may be found to a depth of 3 feet in the 
ground. 
Injury. By eating off the young roots , these tiny creatures cause 
plants to become badly tunted and finally die. They may also attack 
the larger roots and underground parts of the Rtem, making them 
\Yarty and tough. 
Life history and habits. Throughout the year an infested green­
hou e ,yill contain symphylids in all stages of development. They spend 
their entire life below the soil surface. Usually they lay their eggs, 
which are almost invisible to the naked eye, several inches below the 
urface. It takes 4 to 6 'weeks for symphylids to complete their develop­
ment from egg to adult. 
Control. Prevention is better than cure, for once an infestation has 
become \yell established in a greenhouse, it is hard to clean up. 
Symphy lids are most easily controlled in raised benches, though even 
this is difficult. All symphylids and eggs in raised benches can be 
killed by steam sterilization if this is properly done. In ground benches, 
steam sterilization will kill all symphylids in the upper part of the 
soil. Since some of the eggs and adults survive in the lower subsoil, 
1 Scutigcrclla immaculata N C'wport. 
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s t e r i l i z a t i o n  w i l l  h a v e  t o  b e  r e p e a t e d  e a c h  y e a r  i n  o r d e r  t o  p r e v e n t  
s e r i o u s  i n j u r y .  " \ i V a l k s ,  a s  \ , " e l l  a s  b e n c h e s ,  m u s t  b e  t r e a t e d .  
I n f e s t a t i o n  i s  s u r e  t o  o c c u r  a g a i n  i n  s t e r i l i z e d  b e n c h e s  i f  i n f e s t e d  
s o i l  i s  b r o u g h t  i n  f r o m  t h e  o u t s i d e  o r  o t h e r  p a r t s  o f  t h e  g r e e n h o u s e .  
S E E D  T R E A T M E N T  
T o n l a t o  s e e d  t r e a t I n e n t s  a r e  o f  t w o  t y p e s :  E r a d i c a t i v e  s e e d  
t r e a t r n , e n t ,  w h i c h  d e s t r o y s  d i s e a s e - p r o d u c i n g  f u n g i  a n d  b a c t e r i a  
c a r r i e d  w i t h  t h e  s e e d ;  a n d  p r o t e c t i v e  s e e d  t r e a t m e n t ,  w h i c h  
c o a t s  o r  " g a l v a n i z e s "  t h e  s e e d  c o a t ,  t h u s  p r o t e c t i n g  t h e  s e e d  
a g a i n s t  d e c a y  a n d  d a n l p i n g - o f f  c a u s e d  b y  s o i l  o r g a n i s m s .  B o t h  
t y p e s  o f  t r e a t n l e n t  a r e  i n l p o r t a n t  i n  p r o d u c i n g  d i s e a s e - f r e e  
t O l n a t o  p l a n t s .  S i n c e  v e r y  f e w  s e e d - t r e a t i n g  I n a t e r i a l s  w i l l  s e r v e  
a s  b o t h  e r a d i c a n t s  a n d  p r o t e c t a n t s ,  i t  i s  u s u a l l y  a d v i s a b l e  t o  
f o l l o w  t h e  e r a d i c a t i v e  t r e a t n l e n t  w i t h  a  p r o t e c t i v e  t r e a t n l e n t .  
E r a d i c a t i v e  S e e d  T r e a t m e n t s  
H o t  w a t e r ,  b i c h l o r i d e  o f  m e r c u r y ,  o r  N e \ , "  I m p r o v e d  C e r e s a n  c a n  
b e  u s e d  f o r  e r a d i c a t i v e  t r e a t m e n t .  H o t - w a t e r  t r e a t m e n t  , \ " i l l  e l i m i n a t e  
m o s t  i n t e r n a l  a n d  e x t e r n a l  s e e d - b o r n e  d i s e a s e  o r g a n i s m s ;  t h e  o t h e r  
t w o  m a t e r i a l s  w i l l  d i s i n f e s t  o n l y  t h e  s u r f a c e  o f  t h e  s e e d .  B i c h l o r i d e  
o f  m e r c u r y  i s  a v a i l a b l e  a t  a n y  d r u g  s t o r e ,  i s  r e l a t i v e l y  e a s y  t o  u s c ,  
a n d  i s  t h e r e f o r e  e s p e c i a l l y  r e c o m m e n d e d  f o r  u s e  b y  t h e  h o m e  g a r d e n e r .  
~e,,' I m p r o v e d  C e r e s a n  c a n  b e  b o u g h t  a t  m o s t  s e e d  a n d  f a r m - s u p p l y  
s t o r e s .  
H o t - w a t e r  t r e a t m e n t .  P u t  t h e  s e e d  i n  a  l o o s e l y  w o v e n  c o t t o n  b a g ,  
f i l l i n g  n o t  m o r e  t h a n  h a l f  t h e  b a g .  T h e n  s o a k  t h e  s e e d  f o r  2 5  m i n u t e s  
i n  h o t  , Y a t e r  h e l d  a t  1 2 2
0  
F .  I t  i s  v e r y  i m p o r t a n t  t h a t  w a t e r  b e  k e p t  
a t  t h i s  t e m p e r a t u r e .  I f  i t  g e t s  e v e n  2  o r  3  d e g r e e s  h o t t e r ,  t h e  s e e d  m a y  
b e  i n j u r e d .  F o r  t h i s  r e a s o n ,  a n  a c c u r a t e  t h e r m o m e t e r  i s  e s s e n t i a l .  
F o r  b e s t  r e s u l t s  t h e  v o l u m e  o f  v , a t e r  s h o u l d  b e  a t  l e a s t  f i , " e  t i m e s  
t h e  v o l u m e  o f  t h e  s e e d .  ' Y h e n  t h e  s e e d  b a g  i s  f i r s t  p u t  i n  t h e  \ y a t e r  i t  
s h o u l d  b e  w o r k e d  , , " i t h  t h e  f i n g e r s  t o  m a k e  s u r e  t h a t  a l l  s e e d ; . ;  a r e  
' w e t t e d  a n d  t h a t  a l l  a i r  i s  o u t  o f  t h e  b a g .  A f t e r  t r e a t m e n t  p o u r  o u t  t h e  
s e e d  i n  a  t h i n  l a y e r  o n  p a p e r  o r  s c r e e n s  i n  a  w a r m  b u t  n o t  h o t  p l a c e .  
W h e n  t h e  s e e d  i s  t h o r o u g h l y  d r y  ( 2 4  t o  3 6  h o u r s  a f t e r  t r e a t m e n t )  i t  
s h o u l d  h a v e  a  ] J T o t e c t i v e  t r e a t m e n t .  
B i c h l o r i d e  o f  m e r c u r y  t r e a t m e n t .  T h i s  m a t e r i a l  ( a l s o  k n o w n  a s  
m e r c u r i c  c h l o r i d e  a n d  c o r r o s i v e  s u b l i m a t e )  c a n  b e  b o u g h t  i n  t h e  f o r m  
o f  b l u e  t a b l e t s  o r  a s  a  c r y s t a l l i n e  p o w d e r .  I t  i s  m i x e d  , , , i t h  , Y a t e r  i n  a  
n o n - m e t a l l i c  c o n t a i n e r  a t  t h e  r a t e  o f  1  t o  2 0 0 0 .  O n e  t a b l e t  i n  1  q u a r t  
o f  w a t e r  o r  ~ o u n c e  o f  t h e  p o \ " d e r  i n  7~ q u a r t s  o f  , , " a t e r  \ \ ' i l l  g i v e  t h e  
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right proportions. First completely dissolye tbe chemical in a small 
amount of boiling water; then add a much cold ,Yater as is needed. 
There should be at least 1 gallon of solution for each pound of seed. 
Put the seed in a cotton bag and oak it in the solution for 5 
minutes. Remove the seed from the solution, let it drain for a few 
seconds, wash it in several changes of \vater, and spread it out in a 
thin layer to dry. After the eed is thoroughly dry, it should be given 
a protective treatment. A bichloride of mercury olution should be used 
for only one lot of seed and then discarded. 
This material is a DEADLY POISON. Before using, read care­
fully the precautions on page 46. 
New Improved Ceresan treatment. Add this dust to the seed at 
the rate of 'l2 of 1 percent by ,,-eight. Thi is equivalent to approxi­
mately 1 teaspoonful to 1 pound of seed or 4 ounces to 50 pounds of 
seed. Shake together the seed and chemical in a closed container such 
a a fruit jar, lard can, or rotating drum until each seed is coated. 
Before u ing the seed, store it for at least 2 or 3 weeks in a cloth bag 
in order to insure disinfestation by the volatile fume of the chemical. 
A protective treatment is not necessary. 
Like bichloride of mercury, this material is a DEADLY 
POISON. Precautions are given on page 46. 
Protective Seed Treatments 
Cuprocide, Arasan, and Semesan have given the best results in 
Illinois as protectants against seed decay and damping-off. Most seed 
and farm-supply tores carry one or more of these materials. Recom­
mended rate of application for Arasan is 1 level teaspoonful to 1 pound 
of seed, or 3 ounces to 50 pounds of seed. That for Semesan and 
Cuprocide is 'l2 level teaspoonful to 1 pound of seed or 112 ounces to 
50 pounds of seed. 
The method of treatment is the same as that giyen for ~e\\- Im­
proved Ceresan except that it is not neces ary to store the seed after 
treatment. The seed can be S0'vn at once or tored for some time if 
kept dry and in a container that will permit some air circulation. Any 
exce s fungicide remaining after treatment can be screened off and 
used again. 
SOIL STERILIZATION 
When properly done, sterilization of the soil is one of the 
most effective ways of controlling soil-borne diseases, nenlatodes. 
insects, and weeds. The two means most commonly employed 
are: (1) heat sterilization with steam or dry heat and (2) chem­
ical sterilization with fonnaldehyde or chloropicrin. 
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C A U T I O N  - A l l  t h e  c h e m i c a l s  u s e d  f o r  s e e d  t r e a t m e n t  a r e  i n ­
j u r i o u s  t o  m a n  a n d  a n i m a l s  w h e n  t a k e n  i n t e r n a l l y .  S o m e  m a y  
c a u s e  s e v e r e  s k i n  i r r i t a t i o n s  i f  a l l o w e d  t o  a c c u m u l a t e .  E v e r y  p r e ­
c a u t i o n  s h o u l d  b e  t a k e n  t o  a v o i d  i n h a l i n g  t h e m .  W e a r  a  d u s t  
m a s k  o r  r e s p i r a t o r  i f  l a r g e  q u a n t i t i e s  o f  s e e d  a r e  b e i n g  t r e a t e d  
w i t h  d u s t s .  W a s h  e x p o s e d  s k i n  s u r f a c e s  a t  f r e q u e n t  i n t e r v a l s  w i t h  
s o a p  a n d  w a t e r .  W h e n  f i n i s h e d  w i t h  t r e a t m e n t  p o u r  a l l  c h e m i c a l  
s o l u t i o n s  d o w n  t h e  d r a i n  o r  p o u r  o u t  i n  s u c h  a  w a y  t h a t  t h e y  w i l l  
s o a k  i n t o  t h e  g r o u n d .  
C e r t a i n  p r e c a u t i o n s  1 1 1 U S t  b e  t a k e n ,  r e g a r d l e s s  o f  t h e  I n e t h o d  
u s e d ,  i f  s o i l  s t e r i l i z a t i o n  i s  t o  b e  e f f e c t i v e :  
T h e  s o i l  m u s t  b e  f r i a b l e  ( e a s i l y  c r u 1 l 1 b l e d )  s o  t h a t  t h e  h e a t  
o r  t h e  c h e m i c a l  c a n  p e n e t r a t e  t h e  l a r g e s t  p a r t i c l e s .  
T h e  s o i l  m u s t  n o t  b e  t o o  w e t .  T h e  h i g h e r  t h e  w a t e r  c o n t e n t  
o f  t h e  s o i l ,  t h e  l o n g e r  i t  t a k e s  t o  s t e a m - s t e r i l i z e  i t .  A l s o ,  e x c e s ­
s i v e  w a t e r  m a y  d i l u t e  s t e r i l i z i n g  c h e m i c a l s  t o  t h e  p o i n t  w h e r e  
t h e y  n o  l o n g e r  w i l l  b e  e f f e c t i v e .  
S o i l  t e m p e r a t u r e s  s h o u l d  b e  6 0  °  o r  h i g h e r  f o r  m o s t  e f f e c t i v e  
c h e 1 l 1 i c a l  s t e r i l i z a t i o n  a n d  f o r  r a p i d  e s c a p e  o f  t h e  r e s i d u a l  g a s e s  
a f t e r  s t e r i l i z a t i o n  i s  c o m p l e t e .  
B a r n y a r d  m a n u r e ,  o t h e r  h u m u s  m a t e r i a l ,  a n d  s a n d  m u s t  b e  
a d d e d  b e f o r e  s t e r i l i z a t i o n .  S o i l  m a y  b e  r e i n f e s t e d  w i t h  d i s e a s e  
o r g a n i s m s  i f  t h e s e  m a t e r i a l s  a r e  a p p l i e d  a f t e r  i t  h a s  b e e n  
s t e r i l i z e d .  
R e c o n t a m i n a t i o n  o f  s t e r i l i z e d  a r e a s  s h o u l d  b e  a v o i d e d .  I f  
p o s s i b l e ,  s e t  a s i d e  a  c 0 1 l 1 p l e t e  s e t  o f  t o o l s  ( r a k e s ,  h o e s ,  e t c . )  f o r  
u s e  o n l y  i n  t h e s e  a r e a s .  O t h e r w i s e ,  d i p  t h e m  i n  a  I - t o - 2 0  f o r ­
I n a l d e h y d e  s o l u t i o n  a f t e r  e a c h  u s e  i n  c o n t a m i n a t e d  s o i l  a n d  
b e f o r e  u s e d  i n  s t e r i l i z e d  s o i l s .  D o  n o t  t r a n s p l a n t  s e e d l i n g s  a n d  
o t h e r  p l a n t s  f r o m  u n s t e r i l i z e d  i n t o  s t e r i l i z e d  s o i l .  T h i s  p r a c t i c e  
i s  a l m o s t  s u r e  t o  r e s u l t  i n  r e c o n t a m i n a t i o n  o f  t h e  t r e a t e d  s o i l .  
A f t e r  s t e r i l i z i n g  s o i l  w i t h  s t e a m  i t  i s  a  g o o d  p r a c t i c e  t o  w a i t  
a  w e e k  o r  t e n  d a y s  b e f o r e  s e e d i n g  o r  p l a n t i n g .  I n  t h e  m e a n t i m e  
t h e  s o i l  s h o u l d  b e  w a t e r e d  t h o r o u g h l y  o n c e  o r  t w i c e .  I f  t h i s  i s  
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not done, some difficulty may result in germinating seeds or 
growing plants. 
Steam Sterilization 
This is probably the best way to rid the indoor seedbed and hot­
house of soil-borne plant pests and weeds. Anyone of several methods 
may be used. Regardless of the method, the temperature of the soil 
farthest removed from the steam inlet should be kept at 180 0 F. for 
at least one hour. The temperature can be determined by inserting 
thermometers into the soil at various depths. In ground beds, it will 
usually suffice to rai e the temperature at the surface of the soil to 
180 0 F. provided the soil is well loosened beforehand. The process may 
be considered complete when a medium- ~ize potato, buried about 3 
inches under the surface of the soil, is well cooked. Efficiency of the 
sterilization can be increased by coyering the soil with canvas, 
sisalkraft paper, or burlap. 
Underground tile method. Tile lines for draining soil in the green­
house can also be used for steaming, provided they are close enough 
together, are not sunken out of line, or are not filled in places with soil. 
Best results have been obtained by using 4-inch tiles laid in parallel 
line 24 inches apart and at a depth of about 15 inches in the soil. 
Pipes from the boiler are connected to the tile lines. 
Underground pipe method. Essentially the same as the tile method, 
this method is especially adapted to raised benches although it may 
be used in ground beds. The piping should be 11;2 to 2 inches in di­
ameter and bored with 'KG-inch holes about a foot apart. 
In benches, lay piping, hole down, about 1 inch from the bot­
tom and 15 inches apart. If placed in the ground, the piping should 
be about 15 inches deep and about 18 inches apart. The piping may be 
installed as a permanent fixture, but most growers prefer to remove 
it after each sterilization so that it won't deteriorate so fast. To make 
pipes ea y to take out, fasten wires at 15- or 20-foot intervals when 
the lines are being laid. The wire should extend far enough above the 
surface of the oil that they can easily be caught hold of. 
Aboveground pipe method. This method is probably less expen­
ive and less time-consuming than any other. It is simply a matter of 
laying metal downspouting (rain pipe) on top of the soil and leading 
team directly from the boiler line into the pipe. Usually small holes 
are drilled alternately on opposite sides of the downspouting. Since no 
two steam systems are exactly the same, the only way to determine the 
exact size and spacing of holes is through trial. As a rule, the nearer 
the holes are to the steam inlet, the larger or the closer together they 
must be. In some installations the holes in the spouting are 14 inch 
in diameter, from 18 to 24 inches apart near the steam inlet, and as 
much as 36 inches apart at the opposite end. This system also works 
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w e l l  i f  t h e  d o w n s p o u t i n g  i s  n o t  d r i l l e d  b u t  i s  l a i d  d o w n  w i t h  a  s m a l l  
s p a c e  l e f t  b e t w e e n  s e c t i o n s .  
O r d i n a r i l y ,  i t  i s  b e s t  t o  c o y e r  n o t  m o r e  t h a n  1 0 0  l i n e a r  f e e t  o f  
b e n c h  o r  b e d  s p a c e  a t  a  t i m e .  T o  a c c o m p l i s h  t h i s  m o s t  c o n v e n i e n t l y .  
l e a d  t h e  s t e a m  i n t o  a  T - c o u p l i n g  a t  t h e  c e n t e r  o f  t h e  b e d  - j u s t  a b o v e  
t h e  s o i l  s u r f a c e  - a n d  t h e n  i n t o  t w o  5 0 - f o o t  d o w n s p o u t i n g  p i p e s .  
W h e n  t h e  p i p e s  a r e  i n  p o s i t i o n  o n  t o p  o f  t h e  s o i l ,  c o v e r  s o i l  a n d  p i p e  
w i t h  c a n v a s  o r  s i s a l k r a f t  p a p e r ,  t a c k i n g  o r  w e i g h t i n g  i t  d o w n  a l o n g  
t h e  e d g e s  o f  t h e  b e n c h .  T h e  t e m p e r a t u r e  a n d  t i m e  i n t e r v a l  a r e  t h e  
s a m e  a s  f o r  o t h e r  s t e a m - s t e r i l i z i n g  m e t h o d s .  
I n v e r t e d  p a n  m e t h o d .  T h i s  m e t h o d  i s  e s p e c i a l l y  s u i t a b l e  f o r  
s t e r i l i z i n g  s o i l  i n  b e n c h e s  a n d  f l a t s .  I t  m a y  a l s o  b e  u s e d  o n  g r o u n d  
b e d s  i f  t h e  a r e a  t o  b e  t r e a t e d  i s  s m a l l  a n d  t h e  s o i l  w e l l - l o o s e n e d  b e f o r e  
t r e a t m e n t .  T h e  p a n  m a y  b e  a n y  d e s i r e d  s h a p e  i n  o r d e r  t o  f i t  a  b e n c h  
o r  g r o u n d  a r e a  o f  g i v e n  , v i d t h ,  b u t  s h o u l d  n o t  b e  m o r e  t h a n  2 4  s q u a r e  
f e e t .  I t  s h o u l d  b e  a t  l e a s t  8  i n c h e s  d e e p .  B e f o r e  s t e a m i n g ,  p r e s s  t h e  
p a n  f i r m l y  i n t o  p o s i t i o n .  I t  m a y  b e  n e c e s s a r y  t o  w e i g h t  t h e  p a n  d o w n  
t o  h o l d  i t  i n  p l a c e .  
A  f l e x i b l e  h o s e  c o n n e c t s  t h e  p a n  t o  t h e  s t e a m  l i n e .  T h e  h o s e  f i t t i n g  
a n d  i n t a k e  s h o u l d  p r e f e r a b l y  b e  a t  t h e  e n d  o f  t h e  p a n .  T e m p e r a t u r e  
a n d  t i m i n g  a r e  t h e  s a m e  a s  f o r  o t h e r  s t e a m - s t e r i l i z a t i o n  m e t h o d s .  
D r y - H e a t  S t e r i l i z a t i o n  
T h i s  m e t h o d ,  w h i l e  v e r y  e f f e c t i v e ,  i s  s u i t a b l e  o n l y  ' ' ' v ' h e n  s m a l l  
a m o u n t s  o f  s o i l  a r e  t o  b e  s t e r i l i z e d .  I t  i s  e s p e c i a l l y  r e c o m m e n d e d  f o r  
u s e  b y  t h e  h o m e  g a r d e n e r .  
M o i s t e n  t h e  s o i l  u n t i l  i t  t e n d s  t o  c l i n g  t o g e t h e r  w h e n  s q u e e z e d  i n  
t h e  h a n d .  T h e n  p u t  i t  i n  a  s m a l l  f l a t  o r  a  s i m i l a r  c o n t a i n e r  n o t  o v e r  
4  o r  5  i n c h e s  d e e p ,  a n d  b u r y  a  s m a l l  p o t a t o ,  a b o u t  1~ i n c h e s  i n  
d i a m e t e r ,  i n  t h e  c e n t e r .  P u t  t h e  s o i l  a n d  c o n t a i n e r  i n t o  a  l o w - h e a t  
o v e n  h e l d  a t  a b o u t  2 0 0  
0  
F .  a n d  h e a t  u n t i l  t h e  p o t a t o  i s  w e l l  c o o k e d .  
T h e  s o i l  w i l l  h a v e  b e e n  s t e r i l i z e d  s u f f i c i e n t l y  w h e n  t h i s  p o i n t  i s  r e a c h e d .  
C h e m i c a l  S t e r i l i z a t i o n  
T h e r e  a r e  t i m e s  w h e n  s t e a m i n g  o r  o t h e r  h e a t  t r e a t m e n t s  a r e  n o t  
p r a c t i c a l .  U n d e r  t h e s e  c i r c u m s t a n c e s ,  g r o w e r s  m a y  r e s o r t  t o  f o r m a l d e ­
h y d e ,  c h l o r o p i c r i n  ( t e a r  g a s ) )  o r  o t h e r  c h e m i c a l s  ( s e e  p a g e  5 2 ,  u n d e r  
" I n s e c t i c i d e s "  f o r  a d d i t i o n a l  n a m e s )  .  F o r m a l d e h y d e  h a s  b e e n  s h o w n  t o  
b e  v e r y  e f f e c t i v e  i n  c o n t r o l l i n g  s o i l - b o r n e  t o m a t o  d i s e a s e s .  H o w e v e r ,  
i t  w i l l  n o t  k i l l  n e m a t o d e s  o r  m o s t  w e e d  s e e d s .  C h l o r o p i c r i n  h a s  n o t  
b e e n  t e s t e d  e x t e n s i v e l y  i n  I l l i n o i s ,  a n d  r e s u l t s  o f  t h e  t e s t s  t h u s  f a r  
h a v e  b e e n  s o m e w h a t  e r r a t i c .  I n  s o m e  s e c t i o n s  o f  t h e  c o u n t r y ,  h o w e v e r ,  
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it apparently ha giyen excellent control of soil-borne diseases, insects, 
nematodes, and vveedQ. 
Directions for the use of formaldehyde are given below. Follow the 
directions of the manufacturer when using any of the other chemicals. 
Formaldehyde. Mix 1 gallon of 38 to 40 percent (commercial) 
formaldehyde in 24 gallons of water. Apply to the spaded and pul­
yerized soil with a sprinkling can at the rate of 1 quart to each square 
foot, then cover the soil with canvas or paper. After 48 hours remove 
the coyer and allow the formaldehyde fumes to e cape. The soil may 
be \yorked \yitll a fork to ha. ten the drying process. Do not put seeds 
or plants in the treated soil for 10 days or two weeks after treatment, 
or not until all formaldehyde fume. haye left the soil. Formaldehyde 
~hould neyer be used in greenhouses where plants are growing, for the 
fumes are likely to cause injury. 
CAUTION - Chemical soil fumigants often are irritating to the 
membranes of the mouth, eyes, nose, and throat. Therefore, exer­
cise extreme care when using them. Take care not to spill any of 
the liquid chemicals on hands or clothing. If this should happen, 
wipe it off the skin promptly or remove affected garment at once. 
FUNGICIDES AND INSECTICIDES 
Several fungicides and insecticides are suitable for the control 
of diseases and insects on tomatoes. These materials can be used 
profitably only if (1) a spray or dust is selected that is known to 
control the disease or insect concerned, (2) the plants are uni­
formly covered, and (3) applications are properly timed. 
:Ylost fungicides and insecticides can be combined and ap­
plied in one operation, thus saving considerable time and labor. 
'Yhen combining pesticides, use the saIne proportions as if they 
were to be applied separately. 
Spraying gives better control of tomato diseases and insects 
than dusting. Dusting ha a place, however, when outbreaks of 
disease and insects threaten and large acreages must be covered 
rather quickly. 
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R e c o m m e n d e d  F u n g i c i d e s  
R e c o m m e n d a t i o n s  f o r  f u n g i c i d e s  a r e  b a s e d  o n  r e s u l t s  o f  e x p e r i ­
m e n t s  a t  t h e  I l l i n o i s  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n  a n d  a t  s t a t i o n s  i n  
o t h e r  s t a t e s .  I t  i s  l i k e l y  t h a t  t h e s e  r e c o m m e n d a t i o n s  w i l l  b e  c h a n g e d  
s o m e w h a t  f r o m  y e a r  t o  y e a r  a s  n e w  a n d  m o r e  e f f e c t i v e  f u n g i c i d e s  a n d  
s c h e d u l e s  a r e  d e v e l o p e d  a n d  a r e  t e s t e d  u n d e r  c o m m e r c i a l  c o n d i t i o n s .  
F i x e d  c o p p e r s  h a v e  l a r g e l y  t a k e n  t h e  p l a c e  o f  b o r d e a u x  m i x t u r e  
b e c a u s e  t h e y  a r e  l e s s  a p t  t o  c a u s e  p l a n t  i n j u r y  a n d  a r e  e a s i e r  t o  p r e ­
p a r e .  T h e y  c a n  b e  p u r c h a s e d  r e a d y  t o  m i x  w i t h  w a t e r  f o r  s p r a y i n g  o r  
i n  a  f o r m  s u i t a b l e  f o r  d u s t i n g .  F i x e d  c o p p e r s ,  w h i c h  a r e  s o l d  u n d e r  
v a r i o u s  t r a d e  n a m e s ,  i n c l u d e  s u c h  f o r m s  a s  b a s i c  c o p p e r  s u l f a t e s ,  b a s i c  
c o p p e r  c h l o r i d e s ,  c o p p e r  o x y c h l o r i d e s ,  c u p r o u s  o x i d e s ,  a n d  c o p p e r  
h y d r o x i d e s .  
F o r  s p r a y i n g ,  t h e s e  f i x e d  c o p p e r s  s h o u l d  b e  m i x e d  i n  t h e  p r o p o r t i o n  
o f  2  p o u n d s  o f  m e t a l l i c  c o p p e r  i n  1 0 0  g a l l o n s  o f  w a t e r  ( t h i s  m e a n s ,  o f  
c o u r s e ,  t h a t  i f  a  f u n g i c i d e  c o n t a i n s  5 0  p e r c e n t  m e t a l l i c  c o p p e r ,  4  
p o u n d s  s h o u l d  b e  u s e d  i n  1 0 0  g a l l o n s ) .  T h e  o n e  e x c e p t i o n  i s  c u p r o u s  
o x i d e ,  w h i c h  i s  u s e d  a t  t h e  r a t e  o f  1  ~ p o u n d s  o f  m e t a l l i c  c o p p e r  i n  
1 0 0  g a l l o n s .  
F o r  d u s t i n g ,  t h e  f i x e d  c o p p e r s  a r e  f o r m u l a t e d  w i t h  a n  i n e r t  c a r r i e r  
s u c h  a s  t a l c  o r  p y r o p h y l l i t e  t o  g i v e  a  f i n i s h e d  d u s t  c o n t a i n i n g  f r o m  5  
t o  7  p e r c e n t  m e t a l l i c  c o p p e r .  T h u s ,  e a c h  1 0 0  p o u n d s  o f  r e a d y - t o - u s e  
d u s t  w i l l  c o n t a i n  f r o m  1 0  t o  1 4  p o u n d s  o f  a  f u n g i c i d e  w i t h  5 0  p e r c e n t  
m e t a l l i c  c o p p e r .  
Z i n e b  i s  t h e  n a m e  g i v e n  t o  o r g a n i c  f u n g i c i d e s ,  s u c h  a s  D i t h a n e  
Z - 7 8  a n d  P a r z a t e ,  w h i c h  c o n t a i n  z i n c  e t h y l e n e  b i s d i t h i o c a r b a m a t e .  
Z i n e b  f u n g i c i d e s  i n  g e n e r a l  a p p e a r  s o m e w h a t  s a f e r  f o r  u s e  o n  t o m a t o e s  
t h a n  t h e  f i x e d  c o p p e r s ,  b u t  t h e y  a r e  m o r e  e x p e n s i v e .  F o r  s p r a y i n g ,  t h e y  
a r e  m i x e d  w i t h  w a t e r  a t  t h e  r a t e  o f  2  p o u n d s  i n  1 0 0  g a l l o n s  a n d ,  f o r  
d u s t i n g ,  a r e  m i x e d  w i t h  a n  i n e r t  c a r r i e r  s o  t b a t  e a c h  1 0 0  p o u n d s  o f  
f i n i s h e d  d u s t  c o n t a i n s  1 0  p o u n d s  o f  z i n e b .  
Z i n e b  c a n  b e  m a d e  i n  t h e  spra~· t a n k  b y  m i x i n g  2  q u a r t s  o f  n a b a m  
( d i s o d i u m  e t h y l e n e  b i s d i t h i o c a r b a m a t e ,  a s  i n  D i t h a n e  D - 1 4  o r  L i q u i d  
P a r z a t e )  ' . y i t h  1  p o u n d  o f  p m Y C l e r e d  z i n c  s u l f a t e  t o  e a c h  1 0 0  g a l l o n s  o f  
w a t e r .  Z i n e b  p r e p a r e d  i n  t h i s  ' . v a y  i s  e q u a l  t o ,  i f  n o t  b e t t e r  t h a n ,  t h e  
p r e p a r a t i o n  m a d e  b y  m i x i n g  D i t h a n e  Z - 7 8  o r  P a r z a t e  p O ' . y d e r  w i t h  
w a t e r .  
Z i r a m  i s  t h e  n a m e  f o r  o r g a n i c  f u n g i c i d e s ,  s u c h  a s  Z e r l a t e ,  w h i c h  
c o n t a i n  z i n c  d i m e t h y l  d i t h i o c a r b a m a t e .  Z i r a m  i s  p r o b a b l y  t h e  s a f e s t  
o f  a l l  f u n g i c i d e s  f o r  u s e  o n  t o m a t o e s  a n d  i s  i n t e r m e d i a t e  i n  c o s t  b e ­
t w e e n  t h e  f i x e d  c o p p e r s  a n d  z i n e b .  I t  c o n t r o l s  a n t h r a c n o s e  a n d  e a r l y  
b l i g h t  b e t t e r  t h a n  m o s t  o t h e r  f u n g i c i d e s ,  b u t  i s  l e s s  e f f e c t i v e  t h a n  
f i x e d  c o p p e r  a n d  z i n e b  a g a i n s t  g r a y  l e a f  s p o t ,  S e p t o r i a  l e a f  s p o t ,  l e a f  
m o l d ,  a n d  l a t e  b l i g h t .  
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Fungicide Schedules 
If home-grown plant are used, they should be given one or two 
applications of ziram, fixed copper, or zineb while in the seedbed. Like­
wise, direct-seeded fields should be sprayed or dusted before blocking 
and thinning. Fungicides applied at thi time give protection against 
collar rot and early stages of various leaf-spot diseases. T he fixed ­
copper fungicides should not be applied immediately before or after 
seedlings or plants are transplanted. 
If late blight or leaf-spot diseases appear before flower develop­
ment, another treatment with fixed copper or zineb may be needed. 
A regular spray schedule for tomatoes in the field should begin 
between three and four weeks after the first crown-cluster flower 
appear. At lea t four or five applications at 10-day intervals will be 
necessary, with the exact number depending on weather conditions. 
:1\Iore than five may be needed if the weather is cool and rainy, and if 
late blight is present in the field or general vicinity. 
One of two general schedule may be used, depending on which 
disease are most likely to occur: 
Application Schedule Schedule 

number 1 2 

1......... ............ . Ziram Fixed copper 

2 ..................... . Fixed copper Fixed copper 

3 ..................... . Ziram Ziram 

4.... .. ... . .. . ........ . Fixed copper Fixed copper 

5..................... . Ziram Ziram 

Schedule 1. This schedule is recommended for general disease con­
trol in home gardens and in commercial fields not heavily infe ted with 
Septoria and gray leaf spot fungi. It will give good control of early 
blight and anthracnose, and ,,,ill retard development of late blight 
until more effective fungicides can be applied. 
If late blight appears, it i recommended that zineb, a fixed copper, 
or bordeaux mixture be put on immediately and continued for the rest 
of the season. It may be necessary to make applications every 5 to 7 
days instead of every 10 days. 
Schedule 2. This schedule is recommended for areas where the 
predominant foliage disease in recent years has been Septoria leaf 
spot or where there is a past history of gray leaf spot. It is based on 
the premise that control of defoliation resulting from either Septoria 
or gray leaf spot will contribute as much to anthracnose control as will 
early applications of ziram. If thi schedule is being followed and 
gray leaf spot appears, it is recommended that zineb be applied im­
mediately and continued for the re t of the season. If for any reason 
heavy Septoria infections develop , it is que tionable if anything is to 
be gained by switching to zineb. 
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D o s a g e .  F o r  b o t h  s c h e d u l e s ,  t h e  f i r s t  a p p l i c a t i o n  s h o u l d  b e  a t  l e a s t  
1 2 5  g a l l o n s  o f  s p r a y  t o  t h e  a c r e .  G a l l o n a g e  s h o u l d  b e  i n c r e a s e d  w i t h  
e a c h  s u c c e e d i n g  a p p l i c a t i o n  u n t i l  i t  r e a c h e s  1 8 0  t o  2 0 0  g a l l o n s  f o r  t h e  
l a s t  o n e .  
I n s e c t i c i d e s  
D D T  i s  e f f e c t i v e  a g a i n s t  s e v e r a l  t o m a t o  i n s e c t  p e s t s  b u t  i t  m u s t  b e  
u s e d  v e r y  c a r e f u l l y  o n  t o m a t o e s  b e c a u s e  t h e r e  i s  d a n g e r  o f  i n j u r i n g  
t h e  p l a n t s .  D D T  i s  m a n u f a c t u r e d  i n  a  t e c h n i c a l  a n d  i n  a  p u r i f i e d  
g r a d e .  T h e  p u r i f i e d  g r a d e  ( a e r o s o l )  i : : ;  m o s t  s u i t a b l e  f o r  t o m a t o  i n s e c t s  
b e c a u s e  i t  i s  l e s s  i n j u r i o u s  t o  t h e  p l a n t s .  T o  a v o i d  r e s i d u e  h a z a r d s  t o  
c o n s u m e r s ,  d o  n o t  a p p l y  D D T  w i t h i n  t w o  w e e k s  o f  h a r v e s t .  
T o  s a v e  t h e  e x p e n s e  o f  a  s e p a r a t e  a p p l i c a t i o n ,  D D T  m a y  b e  m i x e d  
\ y i t h  a n y  c o m m o n l y  u s e d  f u n g i c i d e  o r  p e s t i c i d e  e x c e p t  t h o s e  c o n t a i n i n g  
l i m e  s u c h  a s  b o r d e a u x  m i x t u r e  o r  n i c o t i n e  s p r a y s  o r  d u s t s .  I t  m a y  b e  
l l s e d  a s  follm~\'s: 
D u s t  
S p r a y  
3 - p e r c e n t  D D T  
5 0 - p e r c e n t  w e t t a b l e  D D T  
A p p l y  5 0  p o u n d s  a n  a c r e  
U s e  2  p o u n d s  i n  1 5 0  g a l l o n s  w a t e r  a n  a c r e  
- o r - - o r ­
5 - p e r c e n t  D D T  2 5 - p e r c e n t  e m u l s i f i a b l e  D D T  
A p p l y  3 0  p o u n d s  a n  a c r e  " C s e  1  q u a r t  i n  1 5 0  g a l l o n s  w a t e r  a n  a c r e  
P a r a t h i o n  i s  a  r e l a t i v e l y  n e w  i n s e c t i c i d e .  A l t h o u g h  h i g h l y  e f f e c t i v e  
a g a i n s t  a p h i d s  i t  i s  a  D E A D L Y  P O I S O N  a n d  s h o u l d  n o t  b e  u s e d  
w h e r e  a  s a f e r  m a t e r i a l  w i l l  g i v e  r e a s o n a b l y  s a t i s f a c t o r y  c o n t r o l .  I f  
y o u  u s e  t h i s  m a t e r i a l ,  b e  s u r e  t h a t  y o u  k n o w  a n d  e n f o r c e  t h e  p r o p e r  
p r e c a u t i o n s .  W h e n  a p p l y i n g  p a r a t h i o n ,  w e a r  a  g o o d  r e s p i r a t o r  o r  
d u s t  m a s k  a n d  p r o t e c t i v e  c l o t h i n g .  R e m o v e  c l o t h i n g  a n d  t a k e  a  
b a t h  o r  s h o w e r  a s  s o o n  a s  p o s s i b l e  a f t e r  u s i n g  t h i s  m a t e r i a l .  D o  
n o t  a p p l y  p a r a t h i o n  t o  t o m a t o e s  w i t h i n  3 0  d a y s  o f  h a r v e s t .  
D u s t  
S p r a y  
1 - p e r c e n t  p a r a t h i o n  
1 5 - p e r c e n t  w e t t a b l e  p a r a t h i o n  
A p p l y  2 5  p o u n d s  a n  a c r e  U s e  l Y 2  p o u n d s  i n  1 5 0  g a l l o n s  w a t e r  a n  a c r e  
- o r ­
2 5 - p e r c e n t  w e t t a b l e  p a r a t h i o n  
" C s e  1  p o u n d  i n  1 5 0  g a l l o n s  w a t e r  a n  a c r e  
N i c o t i n e  i s  e f f e c t i v e  a g a i n s t  a p h i d s ,  b u t  h a s  l i t t l e  o t h e r  p l a c e  i n  
t o m a t o - i n s e c t  c o n t r o l .  F o r t y - p e r c e n t  n i c o t i n e  s u l f a t e  i s  t h e  c o m m o n l y  
u s e d  f o r m  o f  t h i s  i n s e c t i c i d e .  ~icotine i s  p o i s o n o u s  t o  h u m a n s  a n d  
t h e r e f o r e  s h o u l d  b e  h a n d l e d  w i t h  e x t r e m e  c a r e .  
D u s t  
S p r a y  
l , D - p e r c e n t  n i c o t i n e  s u l f a t e  
4 0 - p e r c e n t  n i c o t i n e  s u l f a t e  
M i x  3  p i n t s  w i t h  5 0  p o u n d s  h y d r a t e d  U s e  3  p i n t s  w i t h  9  p o u n d s  s o a p  i n  
l i m e  a n d  a p p l y  3 0 - 4 0  p o u n d s  a n  a c r e  1 5 0  g a l l o n s  w a t e r  a n  a c r e  
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Tetraethyl pyrophosphate is a new insecticide having only limited 
use against tomato insects. Freshly prepared sprays can be expected 
to give good control of tomato aphids. Follow the directions of the 
manufacturer in using this insecticide since it is very likely to injure 
the plants if too much is used. This material will not leave a toxic 
residue on tomato fruit but it may cause ill effects on the grower 
applying the spray. Tetraethyl pyrophosphate may be mixed with 
DDT to control both aphids and chewing insects. 
Poison bran bait. Large or small quantities of poison bran bait 
may be made according to the following formulas: 
Large quantity Small quantity 
Bran . . . . . . . . . . . . . . . . . . . . . . . . . 25 lb. 5 lb. 
Molasses . . . . . . . . . . . . . . . . . . . . . . 2 qt. % pt. 
\Vater .... . ....... .. ......... , 10 qt. 2 qt. 
Paris green . . . . . . . . . . . . . . . . . . . . 1 lb. 3~ oz. 
Mix together molasses and water. Then, separately, thoroughly mix 
the dry bran and paris green. Slowly add the molasses and water to the 
dry ingredients, stirring constantly. The finished bait should contain 
just enough water to make it hold together, but not enough to make 
it sloppy. 
CAUTION - All the chemicals used for spraying and dusting are 
injurious to man and animals when taken internally. Some may 
cause severe skin irritations if allowed to accumulate. Every pre­
caution should be taken to avoid inhaling them. Wash exposed 
skin surfaces at frequent intervals with soap and water. Zineb is 
inflammable. 
SPRAYING AND DUSTING EQUIPMENT 
Home Gardens 
Manually operated sprayers and dusters are suitable for use in 
the home garden, where only a relatively small number of plants are 
grown. Regardless of the type, a sprayer or duster should have enough 
force to drive the insecticide or fungicide into the center of the plant. 
A coarse, driving spray may give better coverage of the fruit and 
inside leaves than a fine, mist-like spray. Frequent agitation of the 
spray suspensions will be necessary to prevent the pesticides from 
settling out. 
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C o m m e r c i a l  F i e l d s  
S p r a y e r s .  M o s t  o f  t h e  l a r g e  s p r a y - m a c h i n e r y  c o m p a n i e s  m a k e  
l a r g e - v o l u m e ,  h i g h - p r e s s u r e  s p r a y e r s  w h i c h  a r e  s a t i s f a c t o r y  f o r  a p p l y ­
i n g  f u n g i c i d e s  o r  i n s e c t i c i d e s  i n  c o m m e r c i a l  f i e l d s .  T h e s e  s p r a y e r s  
c o v e r  a s  m a n y  a s  1 0  r o w s  o n  o n e  t r i p  a c r o s s  t h e  f i e l d .  T h e  g e n e r a l  
s p e c i f i c a t i o n s  f o r  s u c h  s p r a y e r s  a r e :  ( 1 )  a  b o o m  l o n g  e n o u g h  t o  c o v e r  
a  r e l a t i v e l y  l a r g e  n u m b e r  o f  r o w s  a t  e a c h  r o u n d  t r i p  i n  o r d e r  t o  k e e p  
v i n e  d a m a g e  a t  a  m i n i m u m  a n d  t o  c o v e r  t h e  m a x i m u m  n u m b e r  o f  
a c r e s  i n  a  d a y ;  e a s i l y  f o l d e d  u p  f o r  t r a v e l ;  a n d  w i t h  a  h i g h  d e g r e e  o f  
s t a b i l i t y  t o  p r e v e n t  b o u n c i n g  a n d  w h i p p i n g ;  ( 2 )  a  t a n k  w i t h  a  c a p a c i t y  
o f  a t  l e a s t  1 5 0  g a l l o n s ;  ( 3 )  a n  a d j u s t a b l e  w h e e l  t r e a d  w i t h  a  m i n i m u m  
s p r e a d  o f  4 2  i n c h e s ;  ( 4 )  a  p u m p  w i t h  a  c a p a c i t y  o f  1 5  g a l l o n s  o r  m o r e  
a  m i n u t e ;  a n d  ( 5 )  c o m p a r a t i v e l y  l i g h t  w e i g h t .  
I n  o r d e r  t o  u s e  c o n v e n t i o n a l  s p r a y e r s ,  s o m e  g r o w e r s  h a v e  a d o p t e d  
a  s p a c i n g  o f  5 %  t o  6  f e e t  b e t w e e n  r o w s ,  w i t h  t h e  p l a n t s  2 %  t o  3  f e e t  
a p a r t  i n  t h e  r o w s .  T h e s e  d i s t a n c e s  p r o v i d e  n o t  o n l y  r o o m  f o r  w h e e l e d  
e q u i p m e n t  b u t  a l s o  m o r e  s p a c e  f o r  p i c k e r s  t o  w a l k  a n d  p l a c e  h a m p e r s .  
C u s t o m - b u i l t  s p r a y e r s  h a v e  r e c e n t l y  b e e n  d e v e l o p e d  f o r  s p r a y i n g  
t o m a t o e s .  T h e  w h e e l s  s t r a d d l e  t w o  r o w s  a n d  t h u s  c a u s e  a  m i n i m u m  
a m o u n t  o f  v i n e  d a m a g e .  T h e s e  s p r a y e r s  c o v e r  1 8  r o w s  a t  e a c h  r o u n d  
t r i p ,  s p r a y i n g  8  r o w s  o n  o n e  s i d e  o f  t h e  s p r a y e r  p l u s  2  r o w s  b e t w e e n  
t h e  w h e e l s  o n  o n e  t r i p  a c r o s s  t h e  f i e l d ,  a n d  8  r o w s  o n  t h e  r e t u r n  t r i p .  
T h u s  t h e  p i c k i n g  a l l e y w a y s  a r e  1 6  r o w s  a p a r t .  T u r n s  a t  t h e  e n d  o f  t h e  
f i e l d  a r e  e i t h e r  c l o c k w i s e  o r  c o u n t e r c l o c k w i s e  d e p e n d i n g  o n  , , , h e t h e r  
t h e  b o o m  i s  b u i l t  o n  t h e  r i g h t - o r  l e f t - h a n d  s i d e  o f  t h e  s p r a y e r .  T h e  
p u m p s  h a v e  a n  o u t p u t  o f  a r o u n d  3 5  g a l l o n s  a  m i n u t e ,  a n d  t h e  t a n k s  
h o l d  4 0 0  t o  5 0 0  g a l l o n s  o f  s p r a y  m a t e r i a l .  T h e  b o o m s  m a y  b e  r a i s e d  
A  w i d e  b o o m  i s  n e e d e d  o n  s p r a y e r s  u s e d  f o r  t o m a t o e s .  T h i s  w i l l  k e e p  d o w n  
v i n e  d a m a g e  a n d  a l s o  p e r m i t  c o v e r a g e  o f  a  m a x i m u m  n u m b e r  o f  a c r e s  i n  a  
d a y .  T h e  s p r a y e r  p i c t u r e d  w i l l  c o v e r  1 8  r o w s  i n  o n e  r o u n d  t r i p .  ( F i g .  2 9 )  
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and lowered mechanically by turning cranks on the back of the 
sprayer or hydraulically by manipulating levers located near the 
tractor seat. There are generally four nozzles for each row. 
Regardless of the type of power-driven, wheeled sprayer employed, 
certain details must not be overlooked. The nozzle disc should be at 
least a No.5 (hole with a diameter of %4 inch). Although discs smaller 
than No.5 make pressures easier to maintain, they break up the spray 
stream into such a fine mist that part of it drifts away and the 
remainder wets only the outside leaves of the plant. There should be 
at least three nozzles to each row. Pressures in the spray lines should 
be at least 200 but not over 500 pounds to the square inch. Speed of 
operation should not exceed 3 or 4 miles an hour. Proper gallonage 
(see page 52) can be obtained by regulation of pressure, speed, disc 
size, and number of nozzles to the row. It is usually necessary to 
experiment with each sprayer to find the proper regulation. 
Vine lifte1's are not essential equipment but if put on the t ractor 
wheels will prevent a certain amount of vine damage. Auxilia1'Y tanks 
mounted on trucks or wagons are often used for hauling water to the 
sprayer. This saves much time and is essential if large acreages are 
to be covered quickly and economically. Proper mixing of fungic ides 
or insecticides in the spray tank is necessary for good control of 
disea~es and insects. The tank should not be more than half fu ll when 
the pesticide is added. With such materials as ziram and zineb, it is 
well to make a thin paste of the fungicide with water in a pail before 
pouring it into the tank. After thorough mixing in the tank, which 
means running tLe sprayer agitator for at least one minute, the rest 
of the water is added and agitation continued for another minute or 
tw'O before spraying is started. 
Dusters. Power dusters for use on tomatoes should have two or 
three outlets to the row and should discharge equal quantities of dust 
from each outlet. New types of dusters have been developed which 
put out the same amount of dust regardless of ·whether the dust hopper 
is full or one-fourth full. Fungicidal dusts should be applied at the 
rate of at least 50 pounds to the acre if conventional ground equip­
ment is used. Dev,' does not have to be present but if the wind is strong 
enough to prevent complete coverage, dusting operations should be 
~uspended. 
Airplanes. Airplanes haye been used in some instances for appl~'ing 
fungicides ancI insecticides to tomatoes. Airplane dusting may be of 
considerable value in combatting late blight ·where large acreages haye 
to be covered in a short time. The fungicide dosage should be between 
60 and 70 pounds to the acre. The application of liquid fungicides to 
tomator=-, b~' airplanes cannot br recommended at present. 
I F  A  D I S E A S E  a p p e a r s  i n  y o u r  t o m a t o e s  t h a t  
y o u  c a n ' t  d i a g n o s e  f r o m  t h e  i n f o r m a t i o n  i n  
t h i s  c i r c u l a r ,  y o u  m a y  s e n d  a  s p e c i m e n  f r o m  
a  d i s e a s e d  p l a n t  t o  t h e  D e p a r t m e n t  o f  H o r t i ­
c u l t u r e ,  D i v i s i o n  o f  P l a n t  P a t h o l o g y ,  U n i v e r ­
s i t y  o f  I l l i n o i s .  L e a v e s  s h o u l d  b e  p r e s s e d  f l a t  
b e t w e e n  a  f e w  s m a l l  s h e e t s  o f  n e w s p a p e r ,  
p l a c e d  b e t w e e n  t w o  l a y e r s  o f  t h i n  c a r d ­
b o a r d ,  a n d  m a i l e d  i n  a n  e n v e l o p e .  F r u i t  o r  
s t e m s  s h o u l d  b e  w r a p p e d  i n  n e w s p a p e r  o r  
p a p e r  t o w e l i n g  a n d  p a c k e d  i n  a  f a i r l y  h e a v y  
c a r d b o a r d  b o x .  D o  n o t  w r a p  s p e c i m e n s  i n  
w a x  p a p e r ,  f o i l ,  o r  w e t  c l o t h s .  
S i m i l a r l y ,  i f  y o u  h a v e  t r o u b l e  i d e n t i f y i n g  
a n  i n s e c t  p e s t ,  y o u  m a y  s e n d  a  s p e c i m e _n _~f-._ 
t h e  i n j u r e d  p l a n t ,  t o g e t h e r  w i t h  t h e  i n s e c t ,  t o  
t h e  E n t o m o l o g i s t ,  S t a t e  N a t u r a l  H i s t o r y  S u r ­
v e y ,  N a t u r a l  R e s o u r c e s  B u i l d i n g ,  U r b a n a ,  
I l l i n o i s .  I f  p o s s i b l e ,  s e n d  i n s e c t s  i n  a s _m a l !  
b o t t l e  o f  a l c o h o l .  S o i l  i n s e c t s  m a y  b e  s e n t  
i n  a  m a i l i n g  t u b e  p a r t l y  f i l l e d  w i t h  s o i l .  
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